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On Gt CIT TY als re Eno - 


ho 
Tothe moſt Auguſt Prince, 


CHARLES II. 


Great Brittaine, France, and 
Ireland, King, &c. 


May it pleaſe your Majelly, 

Awving formerly dedt- 
cated two F ſays to 
the Royal Society, 
of the Anatomy of 
Plants ; and both with good ac- 

ceptance : and Tour {Majeſty like- 

wiſe, upon Jour view of them, 
having been pleaſed to ſpeak well 
A » 
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of the ſame : I am now embold- 
ened moſt humbly to preſent a 
Third into Tour Own Royal 
Hamds. 

By which Tour Majeity will 
fmd ; That there are Terre In- 
cognitx in Pbiloſophy,as well as 
Geegrarg For the diſcovery 
of this Tart whereof, I did re- 
folve to make an Adventure. 
And I may, without vanity, ſay 
thus nmch, T hat it was my for- 
tune, to be the firſt that ever 
gave a Map of the Country. 

Tour Majeſty will here ſee, 
That there are thoſe things, 
which are little leſs admirable 
within a Flant, than within an 

Animal. T bat a Plant, as well 
F as 


La 
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a an Animal 3s conſtituted of 


Jeveral Or ganical Parts; ſome 


wher reof may be called its Shes 
els. That every Plant hath 
Bowels of divers kinds, contain- 
ing rs kinds of Liquors. 
T hat even a Plant lives partly 
upon Air ; for the reception 
whereof, it vath peculiar Organs. 
So that a Plant ws, as it were, 
an «Animal in Oneers eVen as 
an Animal is 4 P Jant, Or r ather 


ſeveral Plants, bound up into oue 


Volume. 

Again, that all the ſaid Or- 
gans, Bowels or other Parts , 
are as artificially made ; and - 
puniFually, for their PI ice and 
Number, compoſe together ; as 
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all the Mathematical Lines of a 
Flower or Face. That the Sta- 
ple of the Stuff is ſo exquiſitely 
fine, that no Silkworm is able to 
draw ſo ſmall a T hred. So that 
one who walks about with the 


meaneſt ſtick , holds a Piece of 


Notures Handicraft in bis band, 
which far ſurpaſſes the moſt ela- 
borate Woof, or Needlework in 
the World. 

T hat by all theſe Means, the 
Aſcent of the Sap; -the Diftri- 
bution j the # If the Confe- 
(Hon of ſeveral ſor is of Liquors, 
as Lymphas, Milk, Oyls, Bal- 
Hh: with other FEA of Vege- | 
tation, are all contrived and 
brought about in a Mechanical 

way. 


TO PR penn "PE _— 


edlicatory. 
way. In ſum , Tour Majeſty 
will find, that we are come aſhore 
into a new Vorld, whereof we 
ſee no end. 

It may be, that ſome will ſay, 
Into :notber Uropia. Tet not 
I, but Nature jpeaketh theſe 
things. 4 + only true Pallas, 
wherewith it is Treaſonable for 
the moſt curious handed Arachne 
to compare. In whoſe name, I, 
the meaneſt of ber Pupils, hb in 
all ae crave Tour Wa- 
jeſties Moſt Gracious Patronage. 
Whereof I canuot doubt, whilſl 
I conſeder Tour Royal Propen- 
fity in all other like caſes : that 
You are too Great to be moved 


by the ſuggeſtions of Ignorance, 
A 4 or 
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or Prejudice: and that You are of- 
ren exerciſed in much higher de- 
monſtrations of thoſe Princely 
endowments of Wiſdom, Fuſtice, 


and Goodneſs, All which illu- 

ſtrate Tour &Majeſties Impe- 
rial Crown, and make Tou truly | 
Auguſt. | 
Withal, there is Aaothirov Tl, 
ſome thing Royal, in Your Maje- 
ſties Philoſophy, as well as Incli- 
nations and *Fower. Agreeable to 
the Principles whereof, Tou 
have been pleaſed to Inſtitute 
that Society, whoſe buſeneſs 1s, an 
Unbyaſſed, and Univerſal ſearch 
of Truth. Your Majeſty deem- 
ing it to be as Noble a Deſign, 
to enlarge the Territories of 
Know- 


% Pons a—__ - 4 -- 


— 
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Dedicatory. 
Knowledge, as thoſe of Domi- 


NONn. 


If I ſhall make any further Ob- 


ſervations of this, or other na- 


ture ; I muſt needs wiſh, ſtill to 


ſeat my ſelf in a clear Light ; as 


zs that of Your Majeſties Fa- 
wour. You being , as it were, 


Sol & Anima hujus Infularis 
Mundi. And therefore no leſs 
to ſo ſmall a part thereof, as is, 


Your Majeſties 
molt humble 


and 
moſt obedient 


Servant and Subject, 
N, Grew. 
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| To the Right Honourable 


WILLIAM 


Lord Viſcount BROUNCKER 


| THE 
| PRESIDENT 


OF THE 
ROYAL SOCIETY. 


Together with the reſt of the Fellows 
of the {aid Society.) 


My Lord, 


Aving 11 all humility pre- 
ſented the following dif- 
courſes to the King, our 
Royal Patron : 1 next 

crave leave to do the like to Your 


Lordſhip. 


Lordſhip. You being, in ſome ſenſe, 
His Majeſties Chancellor in theſe Af- 
fairs ; and having highly juſtif cd 
his choice of you, by thar great Pru- 
dence and Integrity you have upon 
all occaſions ſhewed herein. 

One Inſtance whereof hath been 
afforded us by this preſent Subj. &, 
ſc. the Anatomy of Plants. Which 
having been ſome years ſince under- 
took ; and fince then Additions made 
thereunto ; and both publiſhed by the 
Advice of the Royal Society, and the 
Order of their Council, wher«1n your 
Lordſhip preſides: Your Lordſhip 
hath choughr fit, notwithſtanding , 
lately to give the {ame Order for the 
publiſhing of a like undertaking, - by 
another (indeed a moſt neonate) 
Hand. As well knowing, That it 
would be no diſadvantage to the cre- 
dit of thoſe Matters, which were fo 
new and ſtrange, to be offered to 


the World from a twofold Authori- 
ty, 


ee ne 


ty. For one, although he have no 
mind to deceive, yet may fooner be 
deceived, than two may be. Eſpeci- 
ally living in divers Countrys, and 
having had no correſpondence. Like- 
wile, that although the ſame Subject 
be proſecuted by two Hands; yet 
would it be ſtill more Illuſtrated by 
the various Examples of Both. As alſo, 
that like as in other matters, ſo here 
the defects of both rhe Undertakers, 
would mutually be ſupplied. 

Of theſe, with Your Lordſhips 
leave, I ſhall give ſome Inſtances. 
In the third Chapter of my firſt Book 
I have aſſigned an Aerial Content to 
thoſe I here call the Air-veſſe]s; and 
in the {econd Chapter of that Book, 
have givena deſcription of them. Yet 
ſo far only, as the unaſſiſted eye 
would diſcover : having reſolved, 
for divers reaſons, to reſerve the 
Microlcopical Part for a ſecond at- 
tempt, But what could. not be ob- 
ſerved 


ſerved by the bare eye, the Learned 
Marcellus Malpighins, by the help of 
Glaſſes, did jn his firſt Book ( which 
the Learned Mr. Oldenburge calleth 
his Idea) ſuperadd, ſc. their Spiral 
Texture. By which Obtfervation, I 
do {ay, in the words of the Learned 
Grotius upon the like occaſion, Pro- 
feciſſe me non diffiveor, quin gaudeo 
ettam gloriorque. 

la like manner, {uch obſervations 
as Signior Malpight had not inſerted 
into his firſt Book, were to be found 
in my firſt. As tor example, A defcri- 
ptic!; of the Florid Attire, in all Co- 
rymbifcrous, and other {1milar Flow- 
ers: of the Acetary in the center of 
all ſorts of Pears : of the Stone in all 
{forts of Plums : of a third and inmoſt 
Cover, found in almoſt all Seeds 
whatſoever, and often analogous to 
a Secundine : The prodigious {welth 
of the Covers (eſpecially 1n Stone 
Fruits) upon the Generation of the 


{ced, 


ſeedzand their contraction afterwards; 
afrcr the manner of the Womb in 
ſome Animals : with divers others : 
ſame whereof are now to be found 
in S$12ntor Malpight's ſecond Book, 
ad iome are there ſt1]] wanting. The 
ane worthy perſon being now plea- 
{-d likewiſe, ro uſe the ſelf ſame 
Names which, having procured my 
Book (lent him by the Learned Mr. 
Oldenburge ) to be tranſlated into La- 
tine, he ſaw I did therein give to ſome 
of the {aid deſcribed Parts. 

Again ro his obſervation of the 
ſpiral Texture of the Air-veſlels, in 
my {:: 0ad Book I have added a fur- 
ther de{cription of the ſaid Veſſels. 

Once more, whereas ſaying little 
of Roots, he hath applyed __ 
chiefly to diſcourſe of Trunks : 
the contrary, in my ſecond Book, 1 
have made it my buf} nels, to treat 
more largely, and ro give the Com- 
parative Anatomy of Roots. For this 
amongſt 


amongſt other reaſons, that hereby 
the nacure of both Parts mighr be 
ſtill more fully and pei{picuouſly re- 
preſented betwixt us Both. 

Upon the conſideration of all which 
I am, my Lord, very ſenſible, as of 
that great Juſtice you have done to 
the Subject treated of 3 fo honour to 
my ſelf, in having aſſigned unto me 
ſo andinenc a Collegue. 

As to the following Anatomy, I 
ſhall give your Lordſhip the trouble 
of noting 3 That I have varied from 
Signior Malpzght in, I think, all the 
Examples here exhibited. As alſo, 
that ſome progreſs is here made be- 
yond what your Lordſhip will find in 
the aboveſaid Leatned Author. As 
for example, in a further diſcovery of 
the Fabrick or StruQure of the Lym- 
phzduGs ; of the Air-veſlels ; and of 
the Pith: and in ſundry particulars 
more. For which reaſon, I thought 
it more proper to follow the ſaid 
worthy 
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worthy Author, mn the publiſhing 
hereof, rather than to precede him. : 

although the Figures, your. Lordſhip 
may remember, were preſented to the 
Royal Society long ago, and moſt of 
them two years lince. Laſtly, that I have 
choſen to- give my examples chiefly 
in the tranſverſe Seqzon; whereas 
thoſe of Srgnior Malpight, are prin- 
eipally in: cutting by the length. 

Which I have done chiefly: for this 
reaſon, ' Becauſe, that as the Variety 
of the parrs'(as to Size, Number, and: 
Poſition) in, every [pecies 3 ſo thes: 
Regularity and Conſtancy 1 the in- 
dividuals of each, are this way,, 
much more clearly and certainly re- 
preſented. Without a diſtin& re- 
mark of which circumſtances, the Ge- 
neration of the various kinds of Li- 
quors 12 Plants, and divers other par- 
ticulars, cannot poflibly be under- 
ſtood: All which your Lordſhip will 
beſt obſerve, by comparing our ſeve- 
ral Figures together. a And 
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And for the ſubſequent diſcourſe, 
pas on this Anatomy ; I hum- 
Jy ſubmit the ſame to your Lord- 
ſhips Judgment ; which muſt needs, (| 
be candid and benign, becauſe it "is 
great. I have only this to ſay, 

Es Tegley Tergdpuerer nrfev Ay als 
Your Lordfhip will not diſapprove 
the Enterprize, though as yet it falls 
ſhort of perfeQion. It being the re» | 
{ulc of your Lordſhips manifold Vir= | 
tnes and Abilities, That you know {| 
how far to encourage the meaneſt 
attempts; as well as rightly to va- 
lhe, and affiſt the greateſt performan- 
ces. - Upon the account whereof, it is 


even my ambition to be, . 
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My Lord, 
Tour Lordſhips 
molt ob ſequious 
and bumble Servant, 
N. Grew. 
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FANAANRANARY 


THE 


Comparative Anatomy 
OF 


TRUNKS. 


CHAP. I. 


0 the end we may know and clearly 
underſtand, what the 7; runk, Stalk, 
or Branch of a Plant is; I ſhall, 
by theſe Figures here before us, 

deſcribe the ſeveral Parts whereof it is 
compounded, 

And, for examples ſake, I fhall in the 
firſt place, deſcribe the Tranks of fix ſeve- 
ral kinds of Plants, as they appear to, and 
are oblerveable by the naked eye. Which 
having done, I ſhall next proceed to a 
more particular Deſcription of divers o- 
ther 


2 The Comparative Chap. x. 


ther. 77#»k} 381d .Brartbes as they appear 
through the Microſcope I made uſe of.'-ln 
both hewing, not only what their ſeveral 
Parts are, as belonging to a Branch; but 
alſo by a comparative proſpect, in what 
reſpeQs they are ,ſpecifically diſtinguiſhed 
one from another, 'in-the ſeveral.ſpecies of 
Branches. 

LET the Firſt Trark then to be deſcri- 
bed, be that of Borage - in a ſlice where- 
of cut tranſver{ſy, appears, firſt a tongh, 
yet fine and tranſparent $k4i». Within 
this $kin there is alſo a {ſender Ring of 
Sap-Veſſels : which, without being cruſhed 
1n the leaſt, do yield a Lymph. 

Next ſtandeth the Parenchyma of the 
Bark, Which is every where made up of 
a great number of very ſmall Zables or Ve- 
ficles. Upon the 1nner Yerge ofthis, Paren- 
chyma, (tandeth another King of Sap-Yeſ* 
fels.: which alſo yeild a Lympha; and that 
different, as !8 probable, from the Lympha 
1n the utmoſt King. Hitherto goes the 
Bark. 

Adjacent to the Rirg of Sap-Yeſſels, on 
the inner .Yerge of the Bark; ltand the 
Air-Veſſels, onthe outer Verge of the Pith. 
Not 1o a Rirg ; but in Several Parcels 3 
fome parcels 1n the figure of little ſpecks 3 
others in little arched lines, almoſt like an V 
| Conſonant. 
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Conſonant. And being viewed in a good 
Glaſ;, there appears to be within the com- 
paſs of every larger ſpeck, about 20 or 30 
Air-veſſels3 and within the ſmalleſt about 
8 or 10. 

The Pith, in a well grown ſtalk, is al- 
ways hollow. But originally 1t 1s entire. 
It is wholly made up of a great number of 
Peſicule; being pentangular, ſexangular, 
and ſeptangular. And moſt of them larg- 
er than thoſe of the Bark; ſo as to be 
plainly viſible toa naked eye. 

LET the next be Taraxacum, Or Dar- 
delyon. In a ſlice whereof cut alike tranſ- 
verlly, is ſeen, firſt a 543», then a ſimple, 
white, and cloſe Parenchymas made up like- 
wile of Yeſiculz 5 but thoſe exceeding (mall. 

Within this white and thick purerchy- 
mons Ring, ftand the Milk-veſſels, in {:ve- 
ral diſtinit -Colamms, of different lize; 
each Column being made up of 7. or 8, ar- 
ched lines. Betwixt thele Columns, run 
as many Dzametral Portio»s, derived from 
the ſaid white and thick Parexchyma, into 
or towards the P7th. 

Next within theſe, ſtand the Air-weſſels. 
Which are likewiſe divided, by the laid 
Diametral Portions, into divers arched lines. 
The (ize of theſe Yeſſels, as well as their 


2umber 19 leſs than in Borage. 
B 2 Within 
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Within theie ſtands the P3th, conſiſting 
of very {mall Bubles or _Yeſtcles, as the Bark. 
"Tis very (mall, the Diameter hereof, be- 
ing ſcarce one filth of that ofthe Pith of 
Borage. But the Bark of Borage 1s not half 
ſo thick as this of Dardelyon. 

A THIRD Trunk, (hall bethat of Cole- 
wort. Wherein cut in hke manner as be- 
fore, may be obſerved, firſt a s&iz. Next 
to which, a very cloſe and darkiſh Parer- 
chyma, Wherewith are mixed ſome few 
$ap-veſſels, which give it that hew. 

Within this ſtands a ſcalloped parenchy- 
m0us Ring, Or a Ring of many ſhort and 
{lender white Arches. Which every where 
, meeting together, run in ſo many white 
Diametral Portions into the Pith. 

Next to the ſaid white Arches, and be- 
twixt the ſaid Diametral portions ſtands 
as many {mall parcels of S$ap-veſſels, like 
ſo many little half-ovals. Within each of 
which, is included a-white Parenchyma. 

On the inner verge of the Bark (tands a- 
nother fort of $ap-veſſels, in one {lender 
and entire Rirg. And ſo far goes the 
Bark. 

Next within this Ring ſtand the Air- 
weſſ:ls, 1n feveral parcels, diametrically 
oppolite to the ſaid parenchymons parcels 


next without the Sap-Rzrg. 
Laſt 
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Laſt of all, and more within the P3th, 
ſtand the ſame kind of $ap-veſſels, as thoſe 
of the Half-ovals. Both thele, by ſmall 


'- Hoes, run one into another; thus on both 


ſides, hemming 1n the Azr-veſſels,and fo ma- 
kiog altogether, ſo many little Pyramids. 

LET a fourth be Holyoak. Wherein, be- 
1ng cut as before, next to the 547 ſtands 
the Parexnchyma, lomewhat cloſe 3 and, in 
proportion thick. 

Towards the inner verge hereof, ſtand 
one fort of 8ap-veſſ-ls, poſtur'd in ſhort 
Rayr. Thelereſſels yield a Micilage. And 


' on the inner werge of the Bark, ſtands a 


thin King of ather Sap-veſſels. 

Next within the Bark ſtand the 43r- 
veſſels, poſtur'd Iikewile in ſhort Rays, di- 
ametrically oppoſite to thoſe in the Bark. 
In every Ray, there are about 12. or 16. 
veſſels. 

' Laſtly, and more within the P3#h, there 
ſtand other $4p-veſſels, all in very thin or 
{lender Chords; thus hemming 1nthe ſeveral 
parcels of Air-veſſels. 

For a fifth, I will take that of wild C#- 
enter. Wherein firſt of all next to the 
skin, there isa Ring of Sap-veſſels. Which 
Ring 1s alſo made up of rays, all poynting 
to, and moſt of them termirating on the 
Shin, 
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Next of all there 1s a thick, and {imple 
parenchymous Ring. On the inner verge 
whereof, there are other Sap-veſſels ſtanding 
in parcels,alſo in a Ring. So far goes the Bark. 

Next within ſtand the Arr-veſſels, in as 
many parcels contiguous to thole of the 
S4ap-veſfſels aforeſaid To which likewiſe 
aread',.n'd as many more parcels of $ap- 
veſſel, w;chuin the Pith, oppoſite to the ſaid 
Sap-vejſ»1s within the Bark. 

LE 7 theſixth be the Trunk of Fndive. 
In which, next to the s47n, there 1s, firſt 
a thick and ſimple Parenchyma. Then there 
15a kind of undulated King of Milk-veſſels. 
Within which (ſtand aſort of Lympheduds., 
in ſeveral parcels, ſome in arched half-ovals, 
others 1n ſhort ſlender rays. Betwixt theſe 
parcels, many of the Milk-veſſels likewiſe 
{tapd, 

Next there is an azdulated Ring of other 
ILympheduds, parting, as 1n molt Tranks, 
betwixt the Bark and the pith. Within 
whichare the Ajr--eſſels. And within theſe 
more Sap-veſſels. Both of them in ſmall 
ſpecks, anſwerable, or oppoſite tothe razs 
in the Bark. 

All the parts of theſe ſix Trunks, may 
as I have now deſcribed them, be obſer- 
ved, without a Microſcope : excepting only 
the number of the Air veſſels, Yet three 


things 
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things are neceſlary 3 viz. a'good eye a 
clear ſight, and a Raſor wherewith' to 
Cut, 


A — 
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N OF proceed to a more particular De- 
[| (cription of ſeveral Trunks and: Bran- 
ches, as they appear through the beſt Mi- 
croſcopes. 

Now the Trunk, or Branch of every 
Tree hath three general parts to be deſcrt- 
bed; /e. the Bark, - the Wood , and the 
Pith. That likewiſe of every Herhaceous 
Vegetable, hath either the ſame three parts 3 
or els three parts analogous 3 ſe. the. Cor - 
tical, the Lignous, and the Pithy parts. 

The Bark, confilteth of two parts, ſe. 
the outmolt 14ir, and' the zair Dody, The 
skin 1s generally compoled of very [mall 
Peſicles or Bladders,clulter'd together. That 
is, originally 3 but asthe Plart grows, the 
the 5k3z dries, &the ſaid Bladder do very 
much ſhrink up and diſappear. 

Among(t theſe Bladders of the 5kin,there 
are uſually intermixed a ſort of Lignons 
Fibers, or Veſſels, which run through the 
length of the s4iz 5 as in Mallow, "Nettle, 

B 4 Borage, 
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Borage,Thiſtle,and molt Plants. Which is not 
only argued from the toughneſs of the sk/# 
by means of the ſaid Yeſſels 3 but in ſome 
Plants may be plainly ſeen, as 1n Teaſile. 

' Whether they are A4ir-ve/ſels, or Sap- 
veſſels, is dubious. For onthe one hand, 
becauſe they emitt no Sap, or bleed not, 
'tis propable that they are Air-veſſels. On 
the other hand, they may be $ap-weſſels, 
notwithſtanding. Becauſe the non-emiſh- 
on of $4p is not an infallible and conclud- 
ing argument of an Air-veſ/el. 

For there are ſome Plants which bleed 
not. Which yet are furniſhed with 84p- 
veſſels, as certainly as any others which 
bleed. 

The 5k3z of the Trunk is ſometimes viſi- 
bly porous. But no where more, thanin 
the better ſort of walking Canes; where 
the pores are ſo big, as to be viſible even 
to the naked eye; like to thoſe upon the 
ends of our fingers. See Fig. 7 

The 2:4in Body of the Bark confiſteth 
likewiſe of two parts, ſc. Parenchyma, and 
Veſſels. The Parenchyma 18 made up of an 
innumerable company of [mall Bladder clu- 
ſtered together. Differing in nothing from 
thoſe aforeſaid in the ykin3 ſaving that 
_y are much largerz and generally roun- 
der, 


This 
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This Parenchyma of the Bark is the ſame 
as to its ſubſtance, both in the  Koot and 
Trunk, Yet as to the Texture of its parts, 
In the one, and 1n the other, there 1s this 
obſerveable difference, viz. That in the 
Bark of the Root cut tranſverſly, the faid 
Parehchyma is uſually more or lefs, di- 
ſpoſed into D#ametralreys; running through 
the Bark, after the ſame manner, as do 
the hour lines through the margin of the 
Dial-plat of a Clock or Watch. Whereas 
here in the Bark of the Trunk, the ſaid Pa: 
renchyma is rarely thus diſpoled into Dia- 
metral Rays : nor when 1t 1s, are thoſe 
rays Continued to' the circumference of 
the Barks as 1n the Bark of the Root they 
frequently are. What is turther obſ{erveable 
in the Texture of the Parenchyma, I ſhall 
ſhew in the deſcription of the Pith. 

The Ye/ſcls of the Bark, are as | ſhall al- 
ſo ſhew, d1verſifyed many ways. But there 
are ſome things,” wherein in all ſorts of 
Plants, they agree. Firſt, in ſtanding, moſt 
numerouſly, or near, the inner Margin of 
the Bark. Secondly, in being always, and 
only Sap-veſſels, I have viewed fo many, 
that at leaſt, I can ſecurely affirm thus 
much, that if there be any heteraclital 
Plants, wherein they are found otherwiſe, 
there is not one in five hundred. Thirdly, 
It 
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In being always conjugated or braced toge- 
ther inthe form of Net-work: although the 
number and diſtances of the braces, are 
very different : as[ have already ſhewed 
by divers Figures 1n my: Anatomy of 
Roots. 

The Properties, whereby the ſaid ef 
ſels of the Bark areſpecificated and diſtin- 
guiſhed one trom an other, both-.in the 
ſame Plant, and in the ſeveral ſpecies of 
Plants are very many. Which properties 
are not accidental, but- ſuch as ſhew the 
conſtant and univerſal deſign of nature. 
All which ſhall be demonſtrated by ſeveral 
Figures, Tepreſenting ſo many quarters of 
the ſlices ot lo many kinds of Branches cut 
tranſverlly. 

FIRST then, for the eight firſt quar- 
ters, the Veſſels of the Bark are only of 
two kinds. And thofe likewiſe only Lym- 
pheduds. Yet in all the eight, they are 
1n reſpcCt both: of their proportion,; and po- 
ſition, very different. So in Hazel and Af 
they are but few. In Holly and Barberry 
more. In Apple, Pear, Plum, Elm, (tl more 
numerous. And of thoſe three Fruzts, 10 
an Apple, or Pluzz, more than in a Pear. 

Again, as theix proportion, ſo likewiſe 
their poſition is divers. For 1n Holly, the 


inner Ye/:1s next to the wood (tand 1n rays, 
Yet 


ER 


Ch. 2. Anatomy of Trunks, x«x 


Yet ſo thick together, as to make one en- 
tire Ring. In Hazel, they ſtand more in 
oblong parcels, In Barberry they ſtandlike- 
wiſe 1n parcels, but they are ſo many half- 
ovals, The utmoſt Lymphedu#s of all 
three, make three rings. 

Apain, in Apple, Pear, and Plum, the 
inmolt LymphedudGs are radiated. The ut- 
moſt are neither radiated, nor make an enx- 
tire ring; but ſtand in peripherial parcels. 
Mach after the ſame manner they alſoftand 
in E/zz. In 4p, the ſaid Veſſels make two 
rings, but neither of them radiated : the 
inmolſt ring conlilting of arched- parcels, 
and the utmoſt of round ones. And where- 
as in all'the foregoing, the 1nmoſt are ſtill 
contiguous to the wood; and the utmolt 
more or leſs, diſtant from the cxts : here, 
on the contrary, the inmoſt are diſtant 
from the wood, and the utmoſt contigu- 
ous tothe cuts. 

All the ſaid veſſels in the Barks of the 
ſaid eight Branches, though I call them 
Lympheduts; becauſe I obſerve not any 
of them to emitt any liquor, but what is 
clear, & leſs oyly : Yet are they not one, 
but two diſtinct kinds of LymphedudGr. 
Which 1s evident, as from ſome other rea. 
fons, ſofrom hence; In that their poſitions 


are altogether heterogeneous; Yet in both 
conſtant 
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conſtant, regular and uniform. I ſay, there 
can be no reaſon given, why the ſelf ame 
kind or ſpecies of Yeſſls, ſhould have a 
different, yeaa contrary poſitzon, and that 
contrariety not accidental, but regular and 
conſtant. 

0 F the three next quarters (c. theninth, 
tenth, and eleyenth, the Y:/els of the Bark 
are different in »nmber, poſition, ſize, and 
kind. [n Pine, which is the eleventh, they 
are fewer. In #allzut, the ninth, more. In 
F3g. the tenth, moſt numerous. 

So for their poſition. In pine, the 1nmoſt 
make a #4d7ated ring. The utmoſt ſtand 
{tragling up and down, without any cer- 
tain order. In Wallnut the inmolt make 
alſo a radiated ring > The utmoſt make a 
donudle ring; not radiated, but of .round 
parcels. In Fig, the inmolt make allo ara- 
diated ring. But the utmoſt makea dou- 
ble aud fometimes treble ring, not of rad;- 
ated,” nor round, but arched parcels. 

Thirdly, they are alſo different in 4zzd. 
Thoſe I think, of the two former, Wallaut 
and Fig, are thus different : thoſe certain- 
ly, of the Fze, areſo; being LymphedudGs 
and Lacteals, The Lympheduds make the 
1amolt radiated ring. The utmoſt, which 
make the other rj»es in arched parcel:, are 
the Ladifers. 

That 


Ch. 2- Anatomy of Trunks, rx 3 
That they are diſtin kzzds of Yeſſels, 


' 1s evident from two reaſons. Firſt, from 
their poſition 1n the Bark, which is altoge- 
ther unlike, as hath been ſaid. Secondly, 
from the moſt apparent diverſity of the 
Liquours Or S$aps which they contain, and 
which upon cutting the Branch tranſverſly, 
do diſtintly bleed from them. Which 1s 
one way, whereby we do diſtinguiſh the 
Veſſels of Animals themſelves. As in the 
Liver, it were hard to ſay, which is a 
Blood-weſſels, and which is a Bile-veſſ 1, where 
they are very ſmall, if it were not for the 
contents of both. 

Thoſe in the Bark of P3ne, are likewiſe 
of two kinds. The inmoſt are Lymphe- 
duFs, as in the two former. The utmoſt 
are not Milk veſſels, but Gum wf !s, or 
Reſiniferous. Out of thele Ys, all the 
clear Turpentine, that drops from the Tree, 
doth i([ue. 

Beſides the difference of their poſtion, 
and of the liquor which they contain, and 
Bleed; there is yet a third, and that 1s, 
their ze. Moſt of them being of ſo wide 
a bore, as to be apparent to a naked eye. 
Whereas that of the LympheduFts, can 
hardly be diſcovered by the belt Micro- 
ſcope. 

The ſame Reſiniferous veſſels of Pine, = 
Ilike- 


14 LheComparative Ch. 2, 
likewiſe, by their /#ze, remarkably diffe. 
rent from the 141k veſſels of Fig. For thoſe 
of Fig, are, in compariſon, exceeding 
ſmall 3 every Arch, not beeing a ſingle 
veſſel, but a parcel or cluſter of weſſels 3 
whereof an hundred or two hundred may 
make up one arched parcel. Whereas one 
ſingle Gum veſſel in Pine, 1s ſymetimes as 
big as two whole Arched cluſters, that is, 
as two or three hundred of the Mk -veſſels 
ina Fig tree. And the faid Gam-veſſels, or 
Turpentine-veſſels of Pine, being compared 
with the LympheduFs of the fame Tree, 
one Gum-weſſel, by a moderate eſtimate, 
may be reckoned three or fcur hundred 
times wider than a Lymphedn@®. The like 
prodigious difference in the ſize of the ſe. 
veral kinds of Veſſels of many other Yege- 
tables may be obſerved. 

THE three next quarters of Branches, 
are of 04k, common Smack, and com- 
mon #ormwood. In the Bark: veſſels where- 
of, there is yet a farther variety obſerve. 
able. For in all or in moſt of the above 
named, there are only two kinds of Veſſels 
1g the Bark. But in each of thele, there are 
three kinds. 

And firſt, in that of 044 there aretwo 
kinds of LympheduFs, and one of a ſort of 
Reſiniferons, The inmoſt LyzmpheduFs make 
a 
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a radiated ring, contiguous to the Wood. + 
The utmoſt Lympheduds make allo a ring, 
but not radiated. Thoſe winch are a ſort 
of Roſk in-veſſels, ſtand in round parcels; the 
greater parcels betwixt the two rings of 
Lympheduds , and the lefler betwixt the 
utmoſt rig and the s47#. 

That theſe are ditterent Veſſels from 
both the other, is evident from the diffe- 
rence of their poſition, as aforeſaid. And 
that they are a ſort of Reſimoxs, 1s argued 
hence 3 In that, not only Galls are very 
full of AKoſer, but that the Bark of Oak it 
ſelf 1s alſo reſfmons. For the conveyance 
of whofe reſrnoxs parts, it is moſt unlike- 
ly that any other Ye/-!s ſhould ſubſerve, 
but a peculiar kzzd; which are therefore 
properly called Reſiniſerows. 

The next 15a Brazch of common $um:ach. 
In the Bark whereof, there are likewiſe 
three kinds of veſſels. Firlt of all, there 
is a thick radiated ring of LympheduGs 3 
ſtanding on the taner »wargiz of the Bark, 
contiguous with the ood. Theſe Y«/ſels 
exhibit their Lymph very 2pparently. A 
ſecond kind of Lymphedut#- are ſituate to- 
wards the outer #2argin of the Bark, and 
are compoſed into diſtin&t Arched parcels, 
all running in a rize. 

Betwixt the two kinds of Lymphedutts 
{tar 
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ſtand the Xlk-veſſels., Every fingle Mikk- 
veſſcl being empaled or hemmed 1n with an 
arch of Lymphaduts. Thele , Milk-veſſels 
are extraordinary large, almoſt as the Gumz- 
veſſels of Pine 3, ſo as eaſily to be obſerved 
without a M/croſcopezand without difficulty 
to admit a /ireinal wyer; being two or three 
hundred times as big as a Lymphedud. 

The laſt, isa Branch of common Worm- 
wood. In the Bark whereof, there are 
likewiſe three kinds of veſiels. Firſt of all, 
there 15a thin radiated ring of Lympheduts 
contiguous with the Food oron the 1nner 
margin of the Bark, But the rizg is not en- 
tire, but made up of ſeveral parcels; which 
are intercepted by as many parenchymons 
Inſertions. 

A ſecond ſort of LymphedaGs, or ſome 
other $Sap->e ſſels, are lituate about the mid- 
dle of the Bark: and are compoſed into 
arched parcels, which Itkewiſe ſtand all e- 
ven 10 2 ring. 

Beyond theſe Arches, and towards the 
outer Margin of the Bark, ſtand a third ſort 
of Veſſels, ſomewhat analagous to the Milk- 
veſſels inSumach.Vet different trom them, in 
ſome part, both as to their tuation (ize and 
Content. For in Sumrach,the Milk veſſels (tand 
within the Arched Lymphedudts; whereas 
theſe 1n/Pormwod, (tand without them. Like- 
wile 
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wiſe being the Ye/el- vi an Herb,they are far 
leſss ſe. about the cumpals or. width ofa 
ſpangle. Their context, 1snot a 1/ilk, but 
a'perfect Turpertine, or a liquid and moſt 
oleowt gum. Or which, for its pleaſant aro- 
matickneſs, may 'be called a Balſom. For 
it perfefty giveth whatever is in the ſmell 
and taſte of Wormwood: being the Eſſence 
of the whole Plant, which nature treaſurs 
eth up in theſe Veſſels. There are divers 
other;' both Herbs and Trees , | that \in the 
like Ye/els, contain a Turpentine'or aroma- 
tical Balſom 3 as Angelica, Enna. campange, 
and others :' the Yeſſels being ſo very large, 
that they may be eaſily traced with a 
kmitfe. 

Whether in ſome Plats, there are not 
more, T.cannot ſay; ' though we may not 
have much reaſon to doubt of it. Becauſe 
we fee, there is. ſo great a variety in the 
Viſcera of Animals. For what the Viſcera 
are in' Animals; the Veſſels themſelves are 
1m Plants. | 

CONCERNING the 8ap-vefſels,T have 
one obſervation further to ſubjoyn, ſe as 
to the Texture or ' Formation of the ſaid 
Veſſels. have already ſaid, and ſhewed, 
1n-:my [former Books of Plazts, that the 
Lienows parts of all Veſſels are Tubulary. 
That is, that the 84p is conveyed, by the 
21 length 
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length of a Plazt, through an innumera-- 
ble company. of {mall Tybes, Pipes, or Yeſ- 
els. 
4 The Queſtion may beet further:put, If 
the ſiringy parts of the ' Bark are. made af 
Tubes, what are theſe Tabes themſelves 
made up of ? I anſwer, that not only theſe; 
Tubes or $ap-veſſels, are Organical.them- 
ſelves, but their very ſides alſo, are com- 
poſed of other Parts, which are Organical, 
ſe. of Lignows Fibers : which Fibers (tand- 
ing cloſe or contiguous'in a round, make ' 
one Twbulary Body, which-I call the $2p- 
veſſel of :a Plant. And it 1s moſt. probable, 
that theſe Fibers them(ſelves, are alſo Tw- 
bulary. T hat is, that a Sap-veſſel is a (mall 
Tube, "made up or compoſed of other yet 
much ſmaller Tybes, ſet round together in 
a Cylindrical Figure. As if we ſhould ima- 
gine a company of ſtraws, which are ſo 
many {mall Pzpes, to be joined and ſet round ' | 
together, ſo. as to make another greater | 
Pipe, anſwerable to a hollow Cane: :The | | 

( 

( 


Cane, "I fay, is as the Sap+veſſels; and the | . 
firaws, as the Fibers whereof it is compo- | ; 
ſed. By which alſo appears, the prodigi- | { 
ous {mallneſs of theſe Fibers. For a ſmall | / 
Sap veſſel may, by an indiflerent account, | *\ 
be reckoned fifty times ſmaller thar'a Horſe | , 
hair, Allowing therefore but twenty ofthe | | 

| afore- | 


| 


( 


; 
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aforeſaid Fibers toone 7Veſiel; that istolay, 
ten to compole iis /ides, and ten more to 
fill its concave ; then one of the faid F3- 
bers, muſt be a thoutaad tinics ſaaller than 
a Horſe hair. Whither the Fibers are not 
made up of other Fibers, ti: ouly, that 
made them knoivs. 

The far(t notice I tool of ilicle Fibers, 
and of the $ap-veſsels their beiug compo- 
ſed hereof, was 11a VEEF white agd clear 
peice of aſh, torn, wiik lome care, by the 
length of the Tree, and objected to a pro- 
per Light, They are allu {umectmes diſcern- 
able in ſome ther clear #yods, as1n very 
white Fir, ec. 

Divers conſiderations have confirmed 
me in the truth hereot. Whereof, at pre- 
ſent, I will mention theic two. Firſt, that 
hetein the Analogy betwixt the Yeſels uf 


-— 


' an Animal and a Plat, 1s very clear and 


proper. For as the /anguineons ve/els inan 
Animalare compolcd of a number of Fibers, 
ſet round in a 7»bulary Fizare together : fo 
are theſe Sap veſſels of a4 #/4rt. Secondly, 
Inthat herein, there isa more gennine re- 
ſpondence betwixt thele, and the other Yeſ- 
ſels of a Plant it (elf; ſc. the Air-veſſels 3 
which are made up ofa certain number of 
round Fibers, ſtanding collaterally, or fide 
| tolide,asT have alſo obferved it ty Anato- 
| C 2 my 
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»y of Roots. So that it is the leſs ſtrange, 
that the Sap veſſels ſhould be made up of 
Fibers, fince the Air-v-ff:ls are fo likewiſe, 
On'y with this difterence, that whereas in 
the Air veſiels, the Fibers are poſtured 
pirally, and ſo more horizontally or by 
the bredth of the Trunk: herein the Sap- 
veſcels, they ſtand and are continued 1n 
ſtrait lines, by the length. And thus far of 


the Bark. 


—— tO 


CHAP. III. 


H E next general Part of a Branch 
is the Wood; which lyeth betwixt 
the Bark and Pith. And this likewile ever- 
more conliſteth of two geperal Parts, ſc. 
of a Parenchymons part, and of Veſzels.\ The 
Parenchymoys part of the I-0d though 
much diver'ifyed, yet in the Trunks of all 
Trees whatſoever hath this property, to 
be diſpoſed into wany Di 4metral rays, of 
Inſertions, running ,betwixt ſo many por» 
tions of Yeſsels, from the Bark to the Pith: 
as1n any of the &xarters here before us may 
appear, 
But theſe T»/ertions are much diver(1- 
fied according to the ſeveral ſpecies of 
| Plants. 


| 
| 
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Plants, So 1n Barberry, Aſh, Pine, Worm 
wood, they are leſs numerous. In Elz, 
Walltut, Fig, Sumach, they are more, And 
in Holly, Pear, Plum, Apple, Oak, Hazel, 
are moſt numerous. 

The ſame ITnſertions, 1n Barberry, Worm- 
wood, and in Oak many of them are very 
thick, !n Pize, Fig, Afb, of a middle ſize. 
In Pear, Holly, and moſt of them in 0ak, 
are exceeding ſmall. Again, in Barberry, 
Elm, Aſh, Sumach, Fig , they are of an 
equal ſize. In Holly, Hazel, Pear, Plum, 
Oak, they are very unequal : ſome of thoſe 
in Holly being four or five times thicker 
than the reſt 3 in Plume (ix or feven times 3 
and in 044 ten times at leaſt. 

They have yet one more diverſity , 
which 1s, that in divers of the ſaid Bran: 
ches, they runnot only through the Wood; 
but allo ſhoot out beyond it, into ſome 
part of the Bark, asin Elm, Sumach, Worm- 
wood, &c. Whereas in Pire, and ſome of the 
reſt they either keepnot diſtin from the 0- 
ther parts of the Parenchyma of the Bark 3 or 
are ſo ſmall, as not to be diſtinguiſhed 
there trom. 

The Texture likewiſe of theſe Inſertions 
1s ſomewhat various. For 1n Wormwood, 
and moſt Plants they are manifeltly com- 
poled of ſmall Bubles or Bladders : differing 
C 3 in 
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10 nothing from thoſe of the Bark, or Pith, 
faving in their being muci leſs; eſpecially 
in the Branches of Trees. Butin Herbs they 

are much larger which leads to the better 
obſervation of them 1n Trees likewiſe. But 
in many Trees, as Apple, Pear, Plum, Pine, 
&c. they are either quitelolt, or fo ſqueezed 


-and preſſed together by the hard. Wood 


ſtanding on both (1des, :8 tobe undiſcern- 
able. So that rhe ditference betwixt a Blad- 
der in the P3th, and one ofthele in the 1-- 
ſertions, 15 only this, that the ane 1s as a 
parſe expanded, and the other as the ſame 
purſe conc: ted, and drawn up together 
with toefrrings, 


T iif fel ofthe Fo2d, havelikewiſe 
10 vigiuty, Tet in the Branches of all 
Tree:, i::y_apree thus far; vis. To be 
Gi WOE Pn ral finds; that 1s to lay, Sap- 
veſels 22 Air-weſels : whereas 1t 1s pro- 


"1 toms Bark to have only Sap-veſbels. 
L kewl: Detwixt the Sap weſbels,or Lignows 
F'effils of he Zark and of rhe Wood, there 
is this di! 'encez; That thoſe of the Bark, 
Upon caſing the Branch tranſverſly, do all 
of them immediately viſibly Bleed, But 
theſe of the 1/094 do not, many of them, 
ſometimes; and nettef chou; never. 

Theſe $ap-weſfels of the Wood have like- 


wiſe fome viſible variety. Thoſe much 
leſs 
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leſs than have the Air-veſſels, as ſhall be 
ſhewed. As for the reaſon why I callthem 
Sap-veſſels, it is to be underſtood; That 
every year there grows a new Ring of Sap- 
veſſels on the inner margin of the Bark, 
Which Ring hardening by degrees, at the 
latter end of the year, isturned intoa dry 
and hard Ring of perfe&t Word. So that e- 
very year, the Bark of the Tree is divided 
into two parts, and diſtributed two con- 
trary ways. Theouter part falleth off to- 
wards the skin 5 and at length becomes 
the kin it (elf. In like manner, as the C#- 
ticula in Azimal:s, 1s but the effloreſcence 
of the Cutzs. I ſay, that the elder 5kiz of a 
Tree, 15 1s not originally made a s+iz 5 but 
was once, ſome of the »idle part of the 
Bark itſelf, which is annually caſtoff, and 
dryed into a s4z#: : even as the very skir 
of an Adder, doth upon the gradual gene- 
ration of a new one underneath, in time, 


become a $loweh. The inmoſt portion of 


the Bark, is annually diſtributed and ad- 
ded to the Wood : the Parenchymons part 
thereof making a new addition to the 7n- 


ſertions within the Wood 5 and the Veſſels, a 


new addition to the Lignoxs pieces betwixt 
which the 1-/ertions ſtand. So that a Ring 
of. $4p-veſſels 1n the Bark this year, will be 
a Ring of Wood thenext: and fo another 
C 4 Ring 
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Ring of Sap wefſsls and oi Wood ſucceflively 
from year to year. So the quarter for an 
Apple branch, ſheweth one of three years 
growths chat of Barbery, of two; that of 
S$umach, ot oneonly ; that of Elm, of five. 
Whercby twothings may be the better no- 
ted. Firſt the difference betwixt the degrees 
of tic 4,11 growths of ſeveral Trees: three 
years growth inan Oak, being as thick as 
five in an Elm; as, by comparing the ſe- 
venth and twelfth quarters together, is ſeen. 
Secondly, the difference betwixt the A4- 
ual growths of the ſame Tree; being not 
of a conſtant proportion, but varying in 
thickneſs, as it ſhould ſeem, according to 
the eaſor of the year : whereby It may ap- 
pear, what ſeaſor, or kind of year, doth 
moſt of all favour, the latitudinal growth, or 
the thickening of any Tree. 

There 1s likewiſe ſome further variety 
in theſe old S$ap veſſels, whereof the true 
ood conhiſts; repreſented in Wallzut, Fig, 
and Oak, Wherein, a certain (maller num- 


: 
, 


| 


ber ofthem ſtand in a contrary pofition, ta | 


that of the reſt; viz, either 1n ſmall and 


white Rings, as in 04k; or elſe 1n divers | 
white and crooked parcels, as in Wallnut 


and Fie. Forit ſeemeth, that, at leaſt, in 
many Trees, ſome portion of all the kinds 


of ye els 1n the Bark, are not only annu- | 
ally | 
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ally diſtributed to the cod, but do like- 
wiſe therein retain the ſame, or very like 

poſition, which they originally had in the 
ary Sothat as 2!] thoſe bigger and dark. 
er portions of the Wood, were originally, 
nothing elſe but the radiated Lympheduds of 
the Bark : (o the little wh:te czrcl-s, or 
parcels of circl-s, in the '«me Word. were 
originally another fort ov: $4p-vefſels in the 
Bark ; ſc. thuſe which have a ciucular pofi- 
tion therein. 

Laſtly, as the ſaid older $ap-veels, are 
varied by their quantity ind po'iutrons fo 
likewiſe by their *z+ Fr 1n Oak, and 
moſt hard Woods. they are extraordinary 
ſmall, juſt dilcoverable by a good Micro- 


ſcope. In Wallnut, Fig, E.uzel, they are 


ſomewhat more patent. But in Fir, and 
ſome other W/oods of that kind, they are 
remarkably wider, than in moſt other 
Woods. | have ſeen them in Pine and Fir, 
ten or fifteen times as big as they are in 
Oak, and are in ſome ſort repreſented by 
the ſmaller black ſpots which ſtand in rays 
in the eleventh quarter. So that apiece of 
Fir-wood, elpecially the whiter fort, looks 
through a Microſcope, juſt likethe Lattice 
of a Window 3 or like the perforated ood, 
out of which ZButton-monlds have been 


cut, 


Ot 
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Of the Branches of Fir, Pine, and o- 
thers of the ſame kindred, it isallo to be 
noted; That, amongſt the faid Lymphe- 
daFs, whereof chiefly the Wood confilts ; 
' there are ſcattered up and down ſome few 
Gam, or Turpentine-veſiels ; repreſented 
by the larger black ſpots in the eleventh 
quarter. Which Veſiels are eadem numero, 
the (elf ſame, which did once appertain 
to the Bark; and do even here alſoin the 
Wood, contain and yield a liquid Twrper- 
tine. Only being pinched up by the Wood, 
they are become much ſmaller Pipes. 

THE Air-veſiels, with the older $4p- 
veſiels, and Parenchymons Inſertions, al- 
together makeup that, which is common- 
ly called the Wood of a Tree; The Air- 
veſiels I ſo call, not inthat they never con- 
tain any /zquor 3 but, becauſe all the principal 
time of the growth of a Plant, when the 
Veſiels of the Bark are filled with /iquor, 
theſe are filled only with a Yapour or vege- 
table Air. 

In almoſt all Yegetables, not one in di- 
vers hundreds excepted, this is proper to 
theſe Air-veſaels; To havea much more 
ample bore or cavity, than any of the $4p- 
veſzels in the Wood. In the Food, | lays; 
for in the Bzrk, there are many Sap wveſ- 
ſels bigger than the bigeſt Azr-veſiels that 
are. The 
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The varieties hereof are very many; 
10 reſpect both of their aumber, ſize, and po- 
ſition 3 being the ſame, in no two ſþecies's 
of Plants whatſoever. Frit 1n reipe&t of 
their z#-ber. So in Hazle, Apple, Tear, 
they are very numerous; but in different 
degrees: and are repreſented in the ſame 
Figures, by all the black ſpots in the Wood. 
In Holly, Plum, Barberry ſomewhat nume- 
rous. In Oak, Aſh, Wallnut fewer. In 
Pine, and others of that kindred, very few 3 
ſe. fewer than in any other kind whatſo- 
ever. 

Secondly, inreſpe&t of their ſze3 which 
from the firſt or greateſt, to the leaſt, 
may be computed eaſily to about twenty 
Degrecs. Thus many of thoſe in Elzz, 
Aſh, Wallnut, Fie, Oak, are very large. In 
Berberry and Plum, not fo large. In Hazle, 
Samach, (mailer. In Holly, Pear of a (till 
{ſmaller {1ze. So that many of thoſe in Elze, 
or Oak, are twenty times bigger, than 
thoſe 1n Holly or Pear. 

Andas they have a different ſize in di- 
vers kinds of Plants ; fo likewiſe, accord- 
ing to the place where they ſtand, in the 
ſelt ſame. So in Holly, Hazle, Apple, their 
fz2 is equaller throughout the bredth of 
the Tree, But in Barberry, Elm,0ak, Aſh,their 
ſize 19 each-is very different not fortuit- 
ouſly 
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ouſly alw..ys much aftcr the ſame manner. 
F-:r 17 all rie named Branches, the Air- 
v [ls that ſtand inthe inner margin of each 
agiaurl Rin, arc all vaſtly bigger, than | 
any of tholc that ſtand in the outer part of | 
Cie: FR 1g « 

Thirdiy theſe Air-vef/:ls are alſo diffe+ 
rent in *t1c1T ſetwrtion. So in Apple, Wallnut, 
F i7, they are ſpread al] abroad, in every 
annual Rings not being polited in any one 
c..*2in line. In others, they keep more 
V the compaſs of ſume line or lines; 
eter 7, i14metral, or Peripherial. Son Holly 
ay i;c radiated, or run in even Diame- 
tra; lives betwixt the Pith and the Bark. | 
So alſo are ſyme of them 1a Hazlez and | 
ſcm> few in Wallnut. 

Wh<=ther they ſtand irregularly, or are 
radiated, it 1s to benoted, that Nature for | 
the i2it part, ſo diſpoleth of them, that | 
m3ny of them may (till ſtand very near the | 
Zſertions. So in. Apple, ſhe will rather | 
decline making an even lire; or in Holly, | 
will rather break that /:e into parcels, 
than that the Azr-v//els.ſhall ſtand remote 
from the 1»ſertions. To what end ſhe doth | | 
this, ſhall be ſaid hereafter. BY 

Again, in Af, the Air-weſſels are none ! + 
of them radiated, but moſt of them ſtand | 
in Circles on the inner Margin of every an- | 
nual 
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nual Ring. Which Circle 5 lomurimes very 
thick, .as in Af and Barberry. In others 
but thin, the Yefſels ſtanding for the moſt 
part ſingle throughout the Circles; as in 
Elm. Sometimes again, they both make a 
Circle, and are ſpread abroad 3 as in Pear and 
Plum. 

Thoſe likewiſe which are ſpread abroad, 
are ſometimes regu/arty polited. So in Bar- 
berry, beſides thoſe larger, that make the 
Circle, there are other ſmaller ones, that 
ſtand, in oblique lines, athwart one ano- 
ther 3 almoſt like the Bend in an Eſcut- 
cheon. In Oak, they make rather certain 
Columns, 1n the poſture of the Bar. And 
in Elm, they make, as it were, many croſs 
Bars, in the poſture of the Feſs. 

This great difference in the ze and po- 


ſition of the Air-vrſſels, inthe {ame indi- 


vidual Plant, is wae ground, for which 
I think it probable, - that there 'are- divers 
kinds of Air-w« ſſels, as well as of $ap-veſ- 
*ls, Even as 14 Animals there are divers 
kinds of Organs for ſpiration,and the (epara- 
tion of Air: Fiſhes having their Bronchie : 
land Animals their Lungs 3 and thoſe Tt 
Froes, &*t. of a ſomewhat peculiar 4ind. 
The Texture of theſe Y:ſſels, and the va- 
rious ways whereby they may beſt be ob- 
ſerved I have already ſhewed, in my Ama- 
lomy 


35 LTheComparative Ch. 3. 
tomy of Roots* Yet for our clearer under. 
ſtanding the Texture of the ſaid Yeſſels, I 
will a little further illuſtrate the ſame by 
this (imilitude. I would reſemble it thus, 
Asif aRibband ſhould be wound ſpirally,and 
edg, to edg, round about a ſtick; and fo 
the ſtick being drawn out, the AKibband 
ſhonld be left, in the Figure of a 7wbe, an- 
{werable toan Air-veſſel. A Ribband, I (ay; 
for that which upon the axroveing of the 
Veſſel, ſeems to be a Plate; 1s rcally Natural 
Ribband s being not one intire piece, (nor 
therefore always of the ſame bredth) but 
conſiſting ofa certain number of round Fi- 
bers, ſtanding collaterally, as the z#hreds 
do inan Artificial Ribband. And are alſo, 
much after the ſame manner, by other 
croſs and ſmaller Fibers, ſtitched cloſe up 
together 5 as is moſt apparent in the large 
and elder Air-ve//els of Pine, Oak, and ma» 
ny other Plants, What theſe croſs Fibers 
are, will better be underſtood whea we 
come to the Texture ofthe P3th. 
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CHAP. IV. 


H E third general Part of a Branch, 

1sthe Pith. Which though it have a 
different name from the Parenchyma in the 
Bark, and the Inſertions in the Wood; yet 
as to its ſabſtance, it is the very ſame with 
them both. Whereof there is a double 
evidence, ſc. the ſameneſs of their Texture, 
and their Contingity. Their Texture ſhall 
be ſhewed preſently. As to their Conti- 
ity, it isto be noted, that as the 5432 is 
continuous With the Parenchyma of the 
Bark; and this Parenchyma likewiſe, with 
the 1nſertions 1n the Wood; lo thele Inſerti- 
ons again, running through the Wood, are 
alſo continuous with the Pith. So that the 
kin, Parenchyma, Inſertions, and Pith, are 
all one entire piece of work,; being only 
filled up diverſly, with the Ye/-1s. 

The ſize of- the Pith is various, being not 
the ſame in any two Branches here repre- 
ſented. In Wormwood, Sumach, Fie, Bar- 
berry, 'tis very large; ſc. betwixt 5, and 7. 
Inches Diameter, as it appears through the 
Microſcope. In. Pine, Aſh, Holly, Wallnut, 
not ſo large; from 3. Inches -Diameter to 
4- In Oak, Apple, Pear, Hazel, lefler, ſcarce 
from 2. to3. In Damaſcene, not above an 
lach 
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Inch and ha'f. And in Fl. ſcarce an Inch 
Diameter. Note alſo, that of all Plants, 
Herbs, and Shrubs, have generally the 
largeſt Piths, in proportion with the other 
parts of the ſame Branch, as in Sumach, Fig, 
Barberry 1s, manifeſt. 

The Pi#h for the moſt part, if not al- 
ways, in the Branch, as well as Root, is 
compounded of two parts, ſc. a Parenchy- 
2a, and Sap-veſſels. The Veſſel; are here 
uſually -poſtured ſo, as tay make a Ring on 
the Afargin of the Pith, Where' they are 
more numerous, or large, they are maree- 
vident 3 asin Wallnyut, Fig Pine, and others. 
They are allo of divers kinds anſwerable 
to thoſe in the Bark; as 1n Wallnut Lym- 
pheduGs, in Fig LaFents, in Pine Roſt- 
nNOS. 

The Parenchyma of the Pith 1s: .compo- 
{ed of Slediders. Which are the very fame 


with thale 1n the Bark, andiin the, 1»ſer-, 


tions within the Wood, Only theſe 10 the 
Pith, are of the largeſt /ze3 thoſe in' the 
Bark, -of a leſſer 3 and thole of .the Inſer- 
tions leaſt of all: for which reafon they 
are leſs obvious than in the Pith. | 

The Bladders of the Pztb, though always 
comparatively great, yet are of very dif- 
ferent ſizes. Being eakily diſtinguiſhed, e- 
ven as to their horizontal Area, to twenty 
degrees. 
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degrees.. Thoſe of Fig, Barberry, and ſome * 
others, are large. And of many Plants, as 
of Thiſtle, Borage, and others, three tinics * 
as big again3 appearing in the 7zcroſcope, - 
like to.the targeſt Cells of an Homey-comb.® 
Theſe of Plum, Wormivood, Sumzch, 1of8:* 
Of Elis. Apple, Pear, leſſer, Of Holly ata \ 
0ak', MIL leſs. So that the Bladde#/ ofthe * 
Pith. in. Borage or. common Thiſtle, ate of 
that ze, a5 to contain, withih the Tolnpaſs 
anly. of their Horizontal Area, abouttwenty *? 
Bladders bf the Pith of 0ak. Whirefgre 
one hole Bladder in Thiftle, is far fealt! 
an.hyndred times bigger, then agotHerin 
0ak. II » Had, - 1» 8 Wy 
_ Of the ſize of theſe Bladders of th&B)3;\ 
tis allp to be noted,'thattit doth nor tall 
follow the fcc of. the Path It ſee; 'bitt 181 
ſtill. yaryed, Lccardinh trarure deſiphethl 
the Pztþ, for various ufe. Thus w efcas; 
the P:ih, of Sumach is larger than that off 
parberry3.-it might be thought, che the" 
Bladders, whereof it is compoſed, (howd! 
be likewiſe larger; yetate they threetimes 
as ſmall again, So the P3th of Plups,.13 fat' 
[cf than that of Pear; yet the Bladderg' 1 or: 
s, times a5 big. So the P#th of Hazel13 almoſt” 
three times as little again, asthat of Holly ;' 
Ft The Bladders ef Hazel, ate ten'times 
OY 5 f eh 
C B&< -YT-Þ IS D Ap—p oi "ub 'Fhe 
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The ſhape of the Bladders hath alſo ſome 
variety. For although, for the moſt part, 
they are more round 3 yet oftentimes they 
are angular: as in Reed-graſs, a Water- 
plants where they are Cybicalz and 'in' Bo- 
rage, Thiſile, and many others, wherethey 
are. peutangular, ſexangular and ſeptargn« 
lar. 
Of the Texture of the Bladders, 'tis alfa 
'to be noted, that many times, the ſides 


of the. greater Bladders are compoſed: of 


leſſer 3. as is often ſeen in thoſe of Boraze 
and fome other Plants, In the ſameman- 
ner, as the $ap-veſſels, are but greater 'Fj- 
bers. made up of leſſer. 5 
The ?3th, though always originally. com- 
poſed of ladders, and ſo one entire piece 5 
yet in proceſs, as the Plant grows up,. it 
hath diyers openings or Rxplures alle IQ 
« - offentimes very. regularly, and always 
for, good uſe, and with conſtaricy obſerved 
in.the.. ſame Species of Plants. In Wallnyt 
it (hrigketh up into tranſverſe, films , or 
Membranes; as likewife in 8paniſÞ-broom. 
Sometimes the Membranes reach not from 
fide 'to ſide, bat about half way, runhiog 
one againſt another by a reciprocal In- 
denture - ſomewhat after the manner of the 
Valoule Conniventes in the ſmaller Gutts. 
Sometimes bored with divers Caverns J 
the 
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the length * ſometimes with one great one 
throughout the ſ#a/k; and ſometimes reach- 
mg from kyot to knot; by which it is di- 
vided into ſeveral ſtories: and divers 0- 
ther ways. | 

T7 SHALL conclude this diſcourſe with 
a further illuſtration of the Texture of the 
Pith, and of the whole Plant, as conſe- 
quent thereupon. I ſay therefore, (and 
have given ſome account hereof in my 
Azatomy of Roots) that as the Feſſcls of a 
Plant, ſc. the Air-veſſels and Sap-veſſels, 
are made up of Fjbers 3 according to what 
I have in this diſcourſe above ſaid 3 ſo the 
Parenchyma of a Plant, or the Bladders 
whereof the Parenchyma conſiſts, are like- 
wiſe made up of Fibers. Which is true 
allo of the Parenchyma of the Bark, And 
alſo of the Tn/ertions in the Wood. Yea; 
and of the Frxzt, and all other Parenchy- 
Mons parts of a Plant. I ſay, that the very 
prlp of an Apple, Pear, Cucumber, Plum, or 
any other Fr#i?, is nothing els but a Ball 
of ſmall tranſparent threds or Fibers, all 
wrapped and wreathed up (though 1n a Gi- 
vers manner) cloſe together. And eyen all 
thoſe parts of a Vegetable, which are nei- 
ther formed 1nto viſible 7#bes, nor into 
Bladders, are yet made up of Fibers, Which 
though it be difficult to obſerve im any of 
D 3 thoſe 
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thoſe parts which are cloſer wrought; yet 
in the Pzth, eſpecially of ſome Plarts, which 
conliſteth of more open work, it is more 
viſible; and ſo introduceth the obſerva- 
tion hereof, in all other Parenchymons 
parts. 
Whence it follows, that the whole ſ#b- 
ſtance, or all the parts of a Yegetable, fo far 
as organical, they are allo Fibrozs. Ot all 
which Fzbers, thoſe of the Yeſſels, run up 
by the length of the Plant : theſe of the P3th, 
and other Parenchymons parts, run croſs 
by the bredth or horizontally. | 
BY W HIC H means, the ſaid Parer- 
chymous Fibers, 10 fetching their horizon- 
tal circles, they firſt of all weave, and make 
up ;ithe Bladders of the Pith in oper-work. 
And the ſame Fibers being continued they 
next weave and make up the 1»ſertions 1n 
cloſe work. Amonglt which 1»ſertions the 
veſſels ſtanding, many of the ſaid Fibers 
wrap themſelves alſo about them thus ty- 
ing many of them together; and making 
thoſe ſeveral Conjugations and Brace, of 
the veſſels which I have formerly deſcribed. 
And as ſome of theſe Parewchymons Fibery 
wrap about the Yeſſels ; ſo alſo about the 
very Fibers, whereof the Veſſels are, as is 
above ſaid, compoſed. By which means it 
is, that all the ſaid Fibers of the Yeſels are 
tacked 
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tacked or ſtitched up cloſe together into 
one coherent piece. Much after the ſame 
manner, as the perpendicular ſplinters or 
Twies of a Basket, are, by thole that run 
in and out horizortally. And the ſame Ppa- 
renchymous Fibers, being (till further pro- 
duced into the Bark they there compoſe 
the ſame work over again; only not ſo oper: 
as In the Pzth. 

SO THAT the moſt unfeigned and 
proper reſemblance we can make of the 
whole Body ofa Plant, is, toapiece of fine 
Bone-lace, at ſuch time, asthe women are 
working it upon the Cxſh7on. For all the 
Parenchymows parts, as the Pith, Inſertions, 
and Parenchyma of the Bark, are nothing 
els but Lace-work ; the Fibers of the Pith 
running Hori30ntally as do the threds in the 
Lace : and bounding the ſeveral Bladders 
of the Pith and Bark; as the threds do 
the ſeveral holes of the Lace: aud making 
up the T»ſertions without Bladders, or ve- 
ry ſmall ones, as the ſame threds likewiſe 
do the cloſe parts of the Larez which they 
call the cloath-work. Andlaſtly, the Veſſels, 
ſtanding perpendicularly, run- croſs to the 
Horizontal Fibers; even as in the Lace, the 
Pins doto the threds. And this ts the true 
Texture of a Plant: and the general compo- 


ſure, not only of a Branch, but of all the 
D 3 other 
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other parts, from the ſeed to the ſced. | 
See the Figure repreſenting the i7alk of | 


Thiſtle. 
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An Account of the 


VEGETATION 
TRUNKS 


Grounded upon the foregoing 


ANATOMY. 


WAY7ING already giventhe Ana- 

tomy of Trunks, 1(hall next pro- 
WW ceced to ſee, what »/e may be 

made thereof; and principally, 
to explicate the manner of their Yegeta- 
tion. In doing which, thar former Methed, 
which I uſed in ſhewing the manner ofthe 
growth of Roots, I ſhall not exaly follow. 
For fo, the general parts of the Root and 
Trunk, being the ſame, and conſequently 
the Nutrition and Confirmation of the Or- 
D 4 ganical 
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eanical parts of both, being effected in the 
ſame:way'3 Iſhould hereby be obliged to 
the repetition of many things already ſaid : 
which would be nauſeous and unprofita- 
ble unto thoſe, who. have been pleaſed to 
peraſe them. The explication therefore 
of all thoſe-things that more eſpecially be. 
long to the Trunk, or are more apparent 
therein,and not ſpoken of,or not fo fully in 
my former Books, will be my preſent task. 
The chief Heads whereof, ſhall be theſe ſe- 
ven following, vis. | 
FIRST, the Motion and courſe of the 
Sap. 
SECONDLY, The Motion and courſe 
of the Air. | | 
THERDL'Y, The StruFure of the parts. 
FOURTHLY, The Generation of Li- 
QUOUrs. | 
FIFTHLY, The Figuration of Trunks. 
 STYTHLY, The Motion of Trunks... 


SEVENTHLY, Andlaſtly the Nathre | 


of Tranks as variouſly fitted for Mechani- 
cal aſe. 
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CHAT I 


IRS T,asto the courſe of the Sap,there 
are three parts by which 1t moveth 5 


ſe. the Pith, the I/Vood, and the Bark. Firſt 


the Pith; by which the £ap moveth the 
firſt year, and only the firſt year. Or, it 
1s Proprium quarto 110do, to the Pith of e- 
very Annual growth, and to the Pith of 
ſuch a growth only, to be ſucculent. That is, 
whether of a ſprext from a ſeed, or of a 


ſucker from a Root, or of a Cyon from a 


Branch; The Pith is always found the firſ? 
year full of $2p.But the ſecord year, the ſame 
individual Pjth, always becomes dry, and 
ſo it continues ever after. 

One cauſe whereof is, that the $ap-vef* 
ſels 1n the Bark, being the firſt year adja- 
cent to the Pzth, they do alli that time tranſ- 
fuſe part of their Sap into it, and ſo keep 
it always ſucculent. But the ſame $ap veſ- 
ſels the year following, are turned into 
Wood; and the Yeſſels which now carry the 
$ap (tand beyond them, in the Bark. So 
that the Sap being now more remote from 
the P3th, and intercepted by the new wood, 
1t cannot be transfuſed with that ſufficient 
force and plenty as before into the Pith ; 
which therefore from the fir{t year always 
continues dry. THE 
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THE SECOND part by which the 
Sap moves ſub forma liquoris, is the Wood. 
Which yet 1s not 1n all P/ants, but onlyin | 
ſome, and viſibly in few; as in the Fine : 
in which, I ſay, the Sap doth viſebly aſcend | 
by the Food. And this 1t doth not only the | 
firſt year, but every year, ſo long as the | 
Vine continues to grow. But although 
this aſcent by the Zood be every year, 
yet isit only 1n the ſpring, for about the 
ſpace ofa month; ſe. in March, and April. | 

There are many other Trees, beſides the 
Vine, Wherein at the ſame time of the 
year, ( and perhaps in all the ather Trees 
a little before or after) wherein, I ſay, 
the Sap aſtendeth, though not ſo copioully, 
yet chiefly, by the ZYood. For taking a 
Branch of two or three years old, ſuppoſe 
of $allow, and having firſt cut it tranſ(- 
verily, ifthe Bark be then in the ſame man- 
ner cruſhed ſomewhat hard with the back 
of the knife, near the newly cut end; the 
Sap will very plainly riſe up out of the ut- 
molt Ring of Wood. And if it be cruſhed 
in the ſame manner, about an inch lower 
it will aſcend out of every Rize of Wood 
to the center. Yet at the ſame time, which 
is to be noted, there arzſeth no Sap at all 
out of the Bark. Which ſheweth the error, 
of that ſo common opinion, that #he Sap | | 
always 
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always riſeth betwixt the Wood and the Bark. 
For in the beginnizg of ſpring, it riſeth, 
neither betwixt the Wood and Bark. nor in 
the Bark3 butonly in the Hood. 
THE THIRD part by which the $4p 
aſcends is the Bark , as may be obſerved in 
almoſt any Branch, cut croſs in the late 
Spring and Summer ; either as the Sap il- 
{ueth ſpontaneouſly, or upon cruſhing as a- 
forelaid. So that when the $ap ceaſeth to 
alcend, ſab forma liquoris, by the Wood, 
then it begins to aſcend by the Bark. 
Beſides the difference oftime,the Organzs 
cal parts likewiſe, by which theſe two Saps. 
aſcend, are divers. For in theBark,it aſcend- 
eth viſibly only by the $2p-reſſels. Whereas in 
theood,it aſcendeth only by the 4ir-veſſels. 
T hat 1s to ſay thoſereſels in theWood, which 
in the beginning of Spring do often times 
carry Liquor:when the Tree begins to thrive, 
and many new partsto be formed and fed, 
arehilled only with Airs ſc. a Vegetable Air. 
The ſaid Yef{els 1n the Wood have likewiſe 
a quite different S$truFure ; being compoſed 
of ſpiral, but thoſe in the Bark of redile- 
near Fibers; as we have lately ſhewed. In 
which Yeſſels of the Bark all the ſpecifical 
liquors of every Tree are chiefly contained. 
FROM what hath been ſaid, we may 
underſtand, what is meant by Bleeding of 
Plants 
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Plants. If we take it generally, it properly 
enough expreſſes the eruption of the $4p out 
of any Veſſels 3 and ſo, almoſt all Plaxts in 
Summer time, do Bleed: that 1s, from Yeſ- 
fels either in the Bark, or verge of the Pith : 
the Saps they Bleed, having either a ſower, 
fiveet, hot, bitter, or other taſt. At which 
time, the Yeſſels alſo, in the Barkof a Fine 
Branch, do bleed a ſower ſap. 

But that which is »#/garly called bleeding, 
as ina Vine, 18 quite another thing 3 both 
as to the /iquor which iſſueth, and the 
place where it iſſues: that is to ſay, it 1s 

either a ſiveet nor ſower, but taſtleſs Sap 3 
i({uing not from the Azr-veſels 1n the Bark. 
So that there is as much difference betwixt 
Bleeding 19 a Vine, or the Riſing of the Sap 
in any other Tree, in March, and in July 3 
as there 1s betwixt ſalivation and an He- 
morrhage; or betwixt the courſe ofthe Chyle 
1n the LadGiferous Veſſels, and the Circula- 
tzon of the Blood in the Arteries and 
Veins. 

NOW the cauſe whence it comes to 
paſs, that the early ſpring Sap of a Fine, 
and other Trees, aſcendeth by the Wood, 1s 
in that the young $4p-eſſels of the Bark, by 
which the $4p aſcendeth all the Summer, 
are as yet but begun to be formed. So that 
the $4p having not yet theſe Yeſſels to re- 

ceive 
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ceive it, It therefore runs up the Air-aeſſels 
in the Wood. But ſofoon as the ſaid yeſſels 
in the Bark begin conſiderably to encreaſe, 
the Sap quitting the A4ir-veſ/els, betakes it 
ſelf to theſe, as its molt proper Recepta- 
cles. 

The caule elſe, why the 7eſels of almoſt 
all Plazts, ,upon cutting, doyield Sap, or 
Bleed +, 1s the preſſion which the Parenchy- 
244 makes upon them. For the P3th and 
other Parenchymons parts of a Plant, have 
upon the reception of liquor, a Conatus to 
dilate themſelves : asis manifeſt from ſpon- 
ges, which are a ſubſtance of the ſame na- 
ture, and have a ſomewhat like ſtructure : 
as alfa from Cork, which is but the paren- 
chyma of a Plant. I ſay therefore,..that the 
parenchyma being fill'd. and ſwell'd with 
Sap hath thereby a continual Conatzs to 
dilate it ſelf; and in the ſame degree, to 
cruſh together or contra the Yeſſels which 
it ſarroundeth. And the ſaid Yeſel:. being 
cut, their actual contrad#zor, and the _ 
tion of the Sap, do both immediately fol- 
Jow.- 

It. may. alſo be noted, that the Truzk or 
Branch of any Plant being cut, it always 
bleeds. at ur 4 ends, . upward and, down- 
wards,-. alike freely. Which, as well as 


divers 'other experiments, plainly: ſhews, 
| that 
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that in the Sap-veſſels of a Plant there are 
no Palves. 

FROM what we have now above, 
and elſewhere formerly faid, we may alſo 
underſtand the merner of the aſcext of the 
Sap. As to which I fay firſt, that conſider- 
ing to what height and plenty, the 8p 
ſometimes aſcends; it is not intelligible, 
how it ſhould thus aſcend, by virtue of 
any one p4rt of a Plazt alone; that is net- 
ther by virtue of the parenchyma, nor by 
virtue of the Yeſſels alone. Nor by the pa- 
renchyma alone. For this, as it hath the 
nature of a Sponge or Filtre, to ſuck up the 
Sap; ſolikewiſe, to ſack itup but to ſuch 
an height, as perhaps about an inch, or two 
and no more. | 

Nor by the Yeſels, alone for the ſame 
reaſon. For although we ſee, that ſmall 
glaſs pipes immerſed tm water, will give 
It an aſcent ſor ſome inches; yet there is a 
certain perzod, according to the bore of the 
Pipe, beyond which 1t. will not riſe.. We 
muſt therefore join both the Yeſſels and 
the parenchyma together in the ſervice z 
which we may conceive performed by them 
in this manner following. 

Let A B be the Yee of a Plant. Let G 
H be the Fibers whereof it is compoſed. 
Let CEDF be a number of Yeficyle of 
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the parenchyma, wherewith it is ſurround- 
ed. I ſay then, that the &ap, in the pipe 
B A would of itſelf riſe but a few inches, 
as ſuppoſe from D to L. But being ſur- 
rounded by the Yeſicule D P the ſaid Veſ6- 
cxle being ſwelled with 82p, preſs upon 
the ſaid pipe B A. Which being pervious 
by its Fibers GH the Yeſſculz at the ſame 
time filtre or transfuſe part of their $ap 
thereinto; which will therefore be forced to 
riſe higher therein. And the ſaid pipe or 
Veſſel being all along ſurrounded by the 
like Yeſtcule, the $ap therein is ſtill forced 
higher and higher. Wherefore the Yeſicule 
of the parenchyma, are asſo many Crſterns 
of liquor, which being, throughout the 
length of the pipe, contiguous to it, afford 
it every where a continual ſupply of Sap. 
$o that by the ſupply and preſſure of the 
Ciſterns or Veſicule F D the Sap riſeth to 
L 3 by thoſeat Q Litriſesto M; by thoſe 
at NM, it riſes to I; by thoſe at O 
I, .t riſes to K; by thoſeat P K, it 
riſes to E3 andſo to the top of the Tree. 
And thus far of the 220tioz of the Sap. 


CHAP. 
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CHAP. IL 


HE N EXT enquiry to be made, 1s 

into the motion and courſe of the 
Air. Where this queſtion will firſt of all 
be asked; ſe. which way the Air firſt ex- 
ters the. Playtz whether at the Trunk, 
Leaves, and other parts aboveground 3 or 
at the Root? I anſwer, that it enters in 
part at there all. For the inception, as well 
as extramiſſion whereof, the pores are ſo 
very large, in the Trunks of ſome Plants, 


as in'the better ſort of thick walking Canes, 
that they are vilible, toa good eye, with- 
out a glaſe, but with a glaſ; the Cane (cems,, 


asif it were, ſtuck top. full of holes with 


great pins : beiog ſo large, as very well to; 
reſemble theſe pores of the 54iz in the ends 


of the fingers and ball-of the band. 


In the leaves of Pine, they are likewiſe, 


through a glaſ7, a very . elegant» ſhow 5 


{tanding all, moſt exaRly, in rank,and le, 
throughont. the length. of the leaves, . The 


figure whereof ſhall. be, given hereafter, 
when T come to the Anatomy of the Leaf. 

But aithough the 4r enters, in part, at 
the Trark and other parts, eſpecially IN 
ſome Plants; yet its chief entrance, is at 
the Root. Even as ſome parts of Air, may 
Ccontl- 


| 
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continually paſs into the Body and Blood, 
by the habit, or pores of the 54ir 5 but 
chiefly, at the #2outh. And what the »wonth 
is, to an Animal ; that the Rovt is to a 


Plant. | 
Again, if thechitef entrance of the Air, 


| was at the Trunk; then, before it-could be 


mixed with the $4p in the Aoct, it muſt de- 
ſcend 3 and ſo move in a contrary courſe 
to the Sap throughout the Plart. As by 
its reception at the Root, and fo its aſcent 
from thence, it hath a more natural and 
eaſy motion of aſcent: for that the gp of the 
ſame Plant ſhould continually aſcend, and 
the Air deſcend, would be ſomewhat 
ſtrange. 

The ſame 1s further argued from the few- 
neſs and ſmallneſs of diametral Portions 
in the Trunk, 1n compariſon with thoſe in 
the Root : which nature hath plainly there 
deſigned, for the ſeparation of the Air from 
the Sap, as they are. both together re- 
ceived into the Root. Sothat the reception 
and coarſe of the 4ir, is made on this man- 
ner following. 

The 4ir being a ſprivey body, it inſinu- 
ates into all the Pores and cranies of the 
earth; and fo is perfeftly mixed with the 
ſoy]. Whereupon, as the Sap enters the 
| Root, More or leſs Air (till 1ntrudes it ſelf 
E, together 


; 


: 
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together with it. The /jq::d portion of the 
Sap ſwells and fills up the ſucculent parts 
of the Bark. The Airypart 1s, as was (aid, 
ſeparated from the liquid into the Diame- 
tral portions. By which it 1s conveyed from 
the Berk, and ſo into the Aar-veſſels; be- 
twixt which Yeſſels, the ſaid Diametral 
portions run from the Bark towards the 
center of the Root. The Air thus received 
into the Air-veſſels, and the reception 
thereof, by the ſame means, continued 3 
it isby them advanced intothe Trunk. In 
which advance, 1t 1s again, more or leſs, 
disburſed into all the parts of the Trunk, 
as it goes. Partly inwards to the Pith. 
From whence the Pith 1s always at length 
filled with Air. Partly into the 7-ſertionsz by 
which it is conveyed outward into the Bark. 
Wherein, it is in part transfuſed through 
the $2p; and lo thereſt, with part of the 
Sap, remitted in perſpirations back again 
into the 4ir. So that, whereas the Diame- 
tral portions 10 the Root, do ſerve to con- 
vey the 4irfrom the Sap into theAir-ve els: 
on the contrary the T»ſertions here 1n the 
Trunk (erve to convey the Air from the 
Air-veſſels 1nto the $4p. Wherefore, as the 
Air-veſſels advance the 4irz or the Airy 
part of the Sap, and ſo convey it by the 
length of the Trunk; lo the Inſertions filter 

it, 
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It, andconvey it by the bredth. 

AN D that the zſertions have this office 
of ſubſervience to both kinds of Veſſels 3 
doth yet further appear, if we conlider, 
that the Air-veſſels are always (o poſtured, 
as totouch upon the iaid T-ſertions, or at 
leaſt to ſtand very near them. For either 
they are large, aud fo do trequently fouch 
upon them on both (ſides; as in Flr, Aſp, 
Wallnut. &c. Or if they are (mall 5 then 
they either run along in even lines colla- 
teral with the ſaid T»ſertions, as in Holly : 
or at leaſt, are reciprucally, ſome on one 
ide, and {ome on another, inclined to 
themz as in Apple By all which means, 
the Air is more readily conveyed from the 
veſſels into the Inſertions. 

Again, a further evidence hereof is that 
generally, the bigger and the more nu- 
merous the Air-veſſels are the bigger, of 
at lealt, the more numerous alſo are the 
Inſertions: eſpecially if the compariſon be 
made (as 1n all other caſes it ought to be, 
as well as here) betwixt the leveral ſpeczes 
of the ſame kind. So Corin, which hath 
ſmall Air-vefſels, hath alſo very ſmall - 
ſertions. But the Y3ne hath both very large: 
and {o for others. _ 

_ Wherefore, the 1nſertiove miniſter be- 
twixt the Azr-v2/ſels anc the ſucciferows 3 1n 
L 2 the 
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the ſame manner, as the Yeſicule of the 
Lungs, do betwixt the Bronchie and the 
Arteries, Thatis to ſlay, as 1n an Animal, 
the Bronchie depoſite the 4zr into the Fe- 
ficule of the Iungs 3 which adminiſter it to 


the Arteries: ſo in a Plant, the Air-veſſels | 


depoſit the Air into the 1nſertions, that 1s 
into the Yeſicule of the Inſertions 3 by which 
it isgradually filtred off into the Berk and 
Sap-veſſels. 


Gl OT —_ 


CHAP. IIL. 


THIRD enquiry, 1s into the Gere- 

ration and StruGare of parts. The man- 
ner whereof I have already endeavoured 
to explicate from the Anatomy of the Root, 
throughout all particulars. Some whereof 
I ſhall yet further clear. 

As firſt the UVe70z of the Bark to the 
Body of the Tree. Contrary to the common 
opinion, That they are not continuous; but 
that the Bark only ſurrounds the Body, as 
a ſeabbard doth the ſword, or a glove the 


hand. As allo ſeemeth to be proved, byF 


the ealy //ipinge of the Bark of Willow, 
and moſt other Trees, when full of Saf, 
from the ood. 


Fg toro” _ - 


But | 
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But notwithſtanding, this, they are as 
truly continuous, as the s4iz of the Body 
is with the fleſh: ſe. by means of the Pa- 
renchyma, which 1s one entire Body, run- 
ning from the Bark into the 1Yood, and ſo 
uniting both together. 

Now the reaſon why the Bark neverthe- 
leſs ſlips ſo eafily from the 100d, is plain, 
viz. Becauſe moſt of the young Yeſſels and 
Parenchymons parts, are there every year 
ſucceſſively formed 3 that is, betwixt the 
Wood and Bark: where the ſaid parts new- 
ly formed, are as tender, as the tendereſt 
Veſſels in Animals. And we may 1magine, 
how eaſy it were at once to tear or break 
a thouſand — or Fibers of an Embrio, 
of a Womb or E 

THE ſame reſfel, of the Bark are al- 
ways braced, and gradually fall off toge- 
ther with the Parenchyma into the utmoſlt 
Rind. Hence it is, that the Barks of many 
Trees are as 1t were, latticed with ſeveral 
cracks or fiſſures, of divers ſizes, in the fi- 
oure of Ahombs: the ſaid fiſſures repre- 
ſenting the Poſition and Trad of the Yeſſls 
in their Braces. Hence allo it 1s, that the 
Bark of ſome Trees, as of Corin, Cherry, 
&c. falleth off in Rings, ſe. becauſe the 
Sap-veſſels are polited in the ſame manner 


in the Bark. 
E 3 The 
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The $ap veſſels, as they are generated 
at the inner verge of the Bark: ſolikewiſe, 
in a ſmall quantity, at the utmoſt verge of 
the Pith. Henceit 1s, that 1s, by the annual 
accretion of theſe Yeſſels, that the P3th 1s 
ſometimes lefs in the Trunk, than 1n the 
Branches; and leſs in the elder Branches, 
than in the younger 3 and ſometimes 'tis al- 
moſt wholly filled up. 

SOMETIMES alſo it breaks and 
{hrinks up, thus making the Trunk a Pipe. 
The cauſe whereof, 1s either the Lareneſs 
of its Pores, or the Thinneſs of the ſides of 
the ſaid Pores; upon both which accounts, 
the Pith doth more eaſily tear, and upon 
tearing ſhrink up, and ſo become hollow : 
as in Cichory, Lampſana, Sonchus, Tea- 
ſel. Brownwort, and othersz wherein the 
Pores of the Pith are large, and the (ides 
of the Pores thin, Whereas, upon contra- 
ry accour's the Piths of molt Trees, re- 
main perpetually entire. 


THE Reaſon why Plants are made 


thus to became hollow, 1s partly, for the 
ripening of the Fruit or Seed 5 which 1sthe 
bei:-r eff fted by a more plentiful ſupply 
of 4i- -+itinually recerved into their hol- 
low Tra»ks. By means of which Air, part 
of the gap, is dryed up, and the remain- 
ing part of 1t made warmer, and ſo ſooner 
matured, Partly, 
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Partly, for the better determining the 
due Age of the Plant. Hence It is, that 
the greater part of Annual Trunks, are hol. 
Jow: the Arr contained in that hollow, 
drying up the $4p, and ſhrinking up the 
Sap-veſſels ſo far, as to hinder the free mo- 
tion of the $ap thereinz from whence the 
Plant muſt needs periſh. So that as the 
Content of the Air-veſſels, is a kind of ye- 
getable Air, whoſe office is to Attenuate, and 
Ferment rhe Juyces of Plants: fo the Con- 
terrt of theſe cavities, is a more zatural 
Air, deſigned chiefly, ſo ſoon as it is con- 
ventent, to dry them up. 

Sometimes, though the P3th break, yet 
not into one pipe, but many croſs Mem- 
branes, as in Wallnut and Spaniſh-broom. 
Becauſe here the dilatation of the Brazch, 
and of the Pzth therein, being much leſs, 
in proportion, than its growth 1n length ; 
the Pith therefore, being ſtretched moſt 
by its length, will ſooneſt tear the ſame 
way and conſequently ſhrink up into fo 
man y M2:mbranes by the bredth of the 
Trunk. 

AGAIN, as to the Air-veſſels divers 
queſtions may be asked. As huw it comes 
to paſs, that they are genera!'y leis in the 
Trunk of the ſame Planz, than inthe Root ? 
The cauſe whereof is, that here in the 

E 4 Trunk, 
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Trunk, they are more under the power of 
the Air; both that which entereth in ac 
the Trunk, and that which of its own na- 
ture aſcendeth up into it from the Root. 
For the Air, as we have elſewhere ſaid, 

is the 2zould of the Air-veſſels, to the 
crooked particles whereof the Saline, and 
other principles concurring to their gene- 
ration, do conform. To which they do 
beſt, the ſmaller they are: the Fibers of 
the larger Air-veſſels making greater cir- 
cles, and ſo coming nearer to a riebt line, 
anſwerable to the feure of the Particles; 
not of the Aerial but of the ſaline prin- 
ciple. * 

Wherefore as the 4ir-veſſels may be ob- 
ſerved (till to be dilated or widened to- 
wards the lower parts of the Roots the | 
Aerial principle being there leſs predomi- | 
nant, and the $a/;zze more: Sotowards the 
, upper part of the Tr7uzck, to be contrafted F 
or grow ſmaller; the Aerzal pruiciple be- 
ing here more predominant, and the Saline | 
leſs. | 
FOR the ſame cauſe, it may be obſer- Þ 
ved, that the Air-vefjels of the ſeveral 
years ſucceeding the ſecond year, are near 
of one (ſize: but thoſe of the ſecond year, 
are uſually much larger than thoſe of the 
firſt, viz. as being under a leſs power of 
the 
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the Air. For the firlt year, the P#th being 
full of liquor, the 4ir-veſels themſelves, 
are the only Repoſitories of the 4ir. Where- 
as after the firſt year, the Pith becoming 
dry, -or -another great Kepoſtory for the 
Air; the Air-veſſels, are henceforth filled 
with a moiſture and more waporroxs. and 
aline Air, and ſo made to grow wider. 

For the ſame cauſe it is, that the diſpa- 
rity betwixt the 4ir-veſſels of the firſt and 
ſucceeding years, is not, where the P3th 
is (mal), ſo viſible. Becauſe being never 
capable, of containing many azry parts of 
the Sap, the Air-veſſels themſelves conti- 
nue ti] the chief Receptacles of the Air ,-' 

and fo to be ſtil] more equally fized : as in 
Hazel, Elm, &c. is ſeen: 

Hence the very ſize of the Pith, hath 
much 7»fluence upon the Air-ve/ſels, and 
the manner of zuirition, and the Gencrati- 
on of lzquors in Plants. 

LASTLY, for the above ſaid cauſe, 
the tie when the Veſſels begin every year 
to be formed or to appear, is always /a- 
ter; at leaſt, with reſpe& to the ſeaſon of 
the Tree. So that whereas the Sap-veſſels 
begin to be formed in ſpring : theſe, not 
till the latter end of Summer, or there a- 
bout 3 at leaſt not til] about that time to 
appear. That is, when the $ap begins to 
decreaſe, 
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decreaſe, and to grow more airy3 and fo 


more fit matter for the generation of the 
ſaid Air-veſſels. 


CHAP. IV. 


PON the g$truZure and Formation 

of the parts, dependeth the gerera- 
fron of liquors, as was lately intimated. 
The manner whereof I have formerly 
ſhewed, in diſcourling of the Roor. Yet 
ſome things I ſhall here further explicate. 
And firſt, what we have formerly aſſerted 
ſe. That the concurrence of two ſpecifi- 
cally diſtin& liquors, 1s as neceſſary to nu. 
trition in Plants, as in Animals. Which 
appears, as from divers other conſiderati- 
ons, fo from the very Stru@Fure of a Plant: 
where 1n all the organical parts, that 1s 
the parenchyma and the Veſſels, are every 
where mixed together per 2e3773ma, that is, 
per minima partes Organicas, or Fiber with 
Fiber of ſeveral kinds. So that every (mall 
part of a Tree or of the Bark of a Tree, is 
as I may ſay, a ſort of Linſy Woolſey. So 
that there is not the leaſt part of the Sap, 
which is not impregnate with divers eſſer- 
tial tinFures, as it 18 continually filtred 
from 
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from the Fibers of one kind, to thoſe of an- 
other 3 ſtanding every where twiſted and 
ſtitched up together for the ſame pur- 
pole. 

FROM the ſpecial nature and iruffure 
of the parts, the liquors of Plants are like- 
wiſe ſpecified. The Veſſels being the chief 
Viſcera of a Plant. For all liquors in a Plant, 
are certainly made by thar Plaxt. And fince 
the Plant hath no 7Viſcere (lo called) [ 
would then know, what its ſeveral liquors 
gre madeby 2 Ifin the parenchyma, (ure- 
ly by that parenchyma. It in the 7:ſels, 
by the Veſſels. And if of divers kinds, by 
divers kinds 'of 7Y:fſ-ls, So that what the 
Viſcera are in Animals, the Veſſels them- 
ſelves are in Plants. That 1s to (ay, as 
the YViſcera of an Animal, are but Veſſels 
conglomerated : \o the Veſſels of a Plant, are 
Viſcera drawn out at length. 

AGAIN, as the ſpecifying of the $ap 
dependeth chiefly on the ſpecial nature of 
the parts: ſopartly upon the ſiraFxre of the 
whole, Whereby every part is {t1]]” better 
accommodated with its own Jzyce. Thus 
the Air-veſſels are necellary, not only and 
barely fora ſupply of Air; but alſo by 
their number, ſize, and poſition to adjuſt 
the. quantity of that Azr, to the govern- 


ment of »wtrition, and the generation of 
the 
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the ſpecificall 1;quors of every Plant. Which 
is evident from hence, 1n that they do not 
follow the ſize of the Plant ; but are great 
and many, in ſome ſmall Plaxts; and (mall 
and few, in ſome others that are large. So 
Vines, and Corn, as wehave formerly ob- 
ſerved, have proportionably a great num- 
ber of Air-vefiels, and thoſe very large. 
By which means the $2p 1s aitemuated and 
leſsoylie and more copiouſly impregnated 
with a ſubtle, volatile and winy ſpirit. 

For the ſame reaſon Cares, which yield, 
that ſweet jauyce, whereof Sxgar 18 made, 
and which allo aboundeth with a volatile 
and inflameable ſpzrzt: theſe, I ſay, ob- 
tain the like over proportion of 4:r-weſſels, 
to what we ſecein molt Plants. Hence alſo 
:t is, that none of the ſaid Plants have a- 
ny conliderable Bark; that ſo the attenu- 
ating and ſubtilizing Air, may have a more 
ealy and plentiful admiſſion at the Trunk 
alſo. For which reaſon likewiſe the pores 
of the :54zn of ſome Cares are, as hath been 
obſerved, remarkably wide. 

Hence alſo it is obfervable, that of the 
ſame ſpecies or kindred, thoſe Plants which 
have the moſt, and eſpecially the largeſt 
Air-weſſel: ;, have alſo the greateſt abund- 
ance either of a ſipeet, or of a winy liquor. 
So in Apple, they are larger than 1n Crabz 
In 
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In Warden, larger than in Qwince; and in 
Pear tre, largerthan in Warden, So allo in 
Corin, larger then 1n Goosberyz and in 
Vine, larger than 1n Corin- and ſo in o- 
thers. / 

AND asthe Air-zefſels, by their Mul- 
titude and Largeneſs, are accommodated 
to the better making of a wiay ſap: ſo by 
their fewneſs and ſmrallneſ, of an ogli:. As 
18 remarkably ſeenin Fir, and other Reſe- 
niferous Trees: thele having, if not the 
ſmalleſt, yet the ſeweſt Air-veſſels of all 0- 
ther Trees. 

I F it be asked, how a Playt comes to 
have any Oylat allin any part? Since we 
ſee, that the $2p by which the Root is fed, 
ſeemeth to be nothing elſe but water : and 
that many Plants which yield a great deal 
of ftillatitiozs Oyl, as Mint, Rue, and 0- 
thers, will yet grow in Water : I ſay, it 
it be enquired how this ater, is made 
Wine, or Ozl? I anſwer, that there is no 
ſuch matter. But that the 0y/, and all o- 
ther Yegetable principles are actually ex1- 
ſtent in, and mixed per minima, though 
in an extraordinary ſmall proportion with 
the water. Even as we ſee the diſtilled 
Waters of Aniſe ſeeds, Penyroyal, and the 
like, to be impregnated with their own 
Ozls, which give the aſt and ſerel/ to ſuch 
Waters. Wherefore 
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Wherefore as a certain quantity of any 
ſalt may be diſſolyed in Waterz beyond 
which, it will not mix therewith, but re- 
mains under its own form: So is therea 
certain proportion of Oyl, though far leſs, 
which may alſo be perfetly mixed with 
Water; and is certainly (0, more or leſs, 
with all the Water in the world. But if 
that proportion, or degree of impregaati- 
on be once exceeded ; the particles of 0y! 
do then, and not till then, gather into a 
body, and appear under their own form. 

[ ſay therefore, that all kinds of vege- 
table Principles, are either in or rogether 
with the ater, with leſs difference firſt re- 
ceived into a Plant. But when they are 
once therein 3 they are then ſeparated, 
that is to ſay, filtred, ſome from others, in 
very difterent proportions and conjun@ions 
by the ſeveral parts3 the Watery by one 
part, the Airy by another, the 0zly by ano- 
ther, and ſothe reſt: and ſo every Part is 
the Receptacle of a liquor, become peculiar, 
not by any Transformation, but only the 
percolation of parts out of the common Maſs 
or ſtock of Sap. And fo all thoſe parts of 
the Sap, which are ſaperfinous to any kind 
of Plant, are at the ſame time, diſcharged 
back by perſpirations, into the Air. 

And hence, that nature, in the various 
perco- 
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percolations and (eparations of the Sap, may 
ſti]l the better anſwer her end; hence, [ 
ſay it 1s, that ſhe carefully ſeeth, not only 
tothe ſpecial nature of the Organs, by which 
ſhe doth her work; but likewiſe to their 
very poſition. Thus it is obſervable, that 
whereas the Lymphedudts, which carry a 
more watery liquor, are (ti]] placed on the 
inner verge of the Bark, next to the Air- 
veſſels: the Ladiferows and Reſtniſerous 
veſſels of Plants, to whole Oglie liquor a mix- 
ture of much Air 1s incongruousz do uſu- 
ally ſtand, neither on the inner, nor the 
outer verge of the Bark; but inthe 2zdle. 
By which means, they are at the greateſt 
diſtance, and ſo moſt ſecure trom the Air 3 
either that which enters the Bark. at the 
circumferencez or from the Wood and 
Pith. 

AND becauſe the AReſnons liquors of 
Plants are more Oylie than their Ml, y 3 their 
ſecurity. therefore, from the approach of 
the Azr, is yet further contrived. In that 
in Pine, and other AReſimons Trees, the Pi- 
ametral portions are never found ; at Ieaft 
not 2iſible: which yet in other Trees, are 
conſpicuous 3 being thoſe parts, whole office 
It 1s, to introduce the 4zr from the ood 
into the Bark. 

AG AIN, the 245lky liquors of Plants 
being 
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being thinner than the Reſmoxs, and having 
a conliderable quantity of water mixed 
with their oz/; hence it is, that 1n 27/4 
plants, as in Rhas, there are a greater 
number of LympheduFs ; and thoſe ſtand- 
ing nearer to the ilk y veſſels, than. they 
do in Pine, and the like, to the Reſtnos. 
By which means they are better fitted to 
affuſe their aqueoxs parts more plentifully to 
the ſaid 241k y liquor. | 
FROM the wixture of watery parts 
with the 0ylze, it comes to paſs, that where- 
as all Lympha's, Mucilages, and Roſtns are 
transſparentz the Aque-oleows liquors of 
Plants are milky or white, or otherwiſe 
opacoxs. For the ſame thing is the cauſe of 
the whiteneſs of Yegetable, as of Animal- 
z:ilk : thatisto ſay, a more copious mix- 
ture of watery and Oylze parts per minima, 
or into one body. For even the ſeroxs and 
Oylie parts of Animal milk, when through- 
ly ſeparated one from the other, they both 
become very tranſparent. So the ſtillat;ti- 
ons ogl of aniſe ſeeds, is moſt tranſparent 
and /;zpid4, even as water it (elf: yet 
there is a known ſort of White aniſe-ſted 
water, as it 1s commonly called : that 18 to 
lay, wherein the Oy, in diſtillation, ari- 
ſeth and is mixed more plentifully with 
the water. And the water, wherein the 
ſtiliati- 
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ſtillatitious ozl of any regetable is diflolved 
becomes a perfect white Milk; as in this 
Honourable and Learned Preſence, | have 
formerly had occalian to Demonſtrate. 

AND that the 24k y liquors of all ve- 
tables whatſoever, are likewiſe more 0ylze 
than their Lympha's, is moſt certain. 'For 
all thoſe Gums, which diſlolve in 0yl or 
water as Galbanum, and the like, are ari- 
pinally the 143lk y Juyces of Plants: And if 
you take the 14:/k of any Plant, as for in- 
ſtance, the 14:14 of cotmmon Sxmach; or of 
any taſt,. bitter, aſtringent, hot, cold; or ar 
ny other whatſoever; and having well 
dryed it, and then fired it ata candle; .it 
will thereupon burn -with a very. bright 
and durable flame, even like that of Tar 
or Turpentine \t (elf. 

FR OM what hath been ſaid, we may 
likewiſe gather the moſt genuine import of 
the ward Gum, and the diſtintion- thereof 
both from a Roſir and a Mucilage. Firſta 
Roſin, 1s originally a Turpentine, or Atido- 
'oleows liquor, having an exceeding ſmall 
quantity of watery parts. mixed therewith 3 
and which, for that reaſon, will not be dil- 
ſolved therein, but only in 0z/. OF this 
kind-iare Maſtick, BenZoine, Taccarahac- 
ca,'. and divers others, eommonly, in our 
Bills to Apothecaries, _ Gums, Yet, 
| in 
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in ſtrit ſpeaking they are all ſo many Ro- 
ſens. 

Secondly a Gum, andevery oylie Gur, 
is originally a with y lignor, havinga great- 
er quantity of water mixed with its oye 
parts 5 and which, for that reaſon, will be 
made to diſſolve either-in Water or 0ygl. Of 
this kind are Sagapern, Opopanax, Ammo» 
niac, and others, 

The third ſort of Gy, 1s that which 1s 
wnolie,and which therefore diſlolveth only 
in water, as Gurearabick the Gum of Cherry- 
tree,and others ſuch like. This Gz»-,though 
commonly ſo called, yet is properly but a 
dryed Mvrcilage: being originally nothing 
elſe but the Mucilaginows Lympba ifluing 
from the Yeſſels of the Tree. In like man- 
ner, as it doth from Cumfry, Mallow, and 
divers other Plants: and even from the 
common Cxcurmer. The Veſſels whereof, 
upon cutting croſs, yield a Lywphe, which 
is plainly Mucilaginozs, and which being 
well. dryed, at length becomes a kind of 
Gum, or rather a hardened Mucilage, In 
like manner, the Gums of Plum-tree, Cher- 
r3-tree, and the like, are nothing elſe but 
dryed Mucilages. Or, if we will take the 
word inits wideſt ſenſe, then all Ga-zs are 
originally, either a Twrpertine, or a Milk, 
or a Mycilage. 

I 
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IT HAUE made many other Obſferva- 
tions of the zaifs, ſmells, and colours of 
Plants, and of their contents, fince thoſe 
I laſt publiſhed : and that both for the 
finding out the true caſes of their gertera- 
170, and alſo the applying of them unto 
Medical nſe. As alſo to Mechanical 3, and 
particularly the making all ſorts of Paints, 
or Tin(Fures out of the ſeveral parts of 
Plants, for drawing 1n Water- colours. Tnthe 
choice whereof there is much difference to 
be made. Forthere are many Plants whoſe 
Colours are very clear and radiant, in the 
Plants themſelves; yet when they come to 
be uſed, will not hold, but change and 
and grow foul. But theſe things, becauſe 
they belong more properly to the Flower, 
and other parts of Plants, I therefore 0- 
mit, ti]] if God give me life and health, I 
come hereafter to ſpeak of thoſe parts. 
And that I might the more fully inform 
my ſelf and others in theſe matters; it may 
be thought requiſite, that all kind of exo- 
tick parts of Plants, as well as thoſe grow- 
Ing amongſt us, ſhould likewiſe be exa- 
mined, For the procuring whereof, both 
ttom the Faſt and Weſt Indies, | have al- 
trady beſpoke the care of ſome Perſons, 
To whom [ have likewiſe given direCion, 


how to preſerve them in ſuch ſort, as that 
FE 2 L 
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I may have them freſh, as if they were 
newly taken from the Plant or Tree. And 
thus far of the Generation of Liquors. 


CHAP. V. 


HE Fifth Head, (hall be, of the fi- 

guration of Trunks. Which allo, as 
well as the making of liquors dependeth 
upon the $truFnre of the Parts. As firſt, al- 
molt all frubs (ceteris paribus) have a 
greater number of Air-v://el:3 and thoſe of 
a ſmaller fizez and conſequently. much 
ſpread abroad, as molt eaſily yielding to 
the zzagnetick power of the air, accord- 
ing as we have more fully demonſtrated, 
in ſpeaking of the Yegetation of Koots: as 
in Elder, Hazel, Fig, Sumach, and the 
like. By which ſpreading, the ſaid 43r- 
veſſels do ſopner, and more ealily ſtrike 
iato the Bark, and ſo produce collateral 
Buds and Branches, and that upon the: firſt 
riſing of the Body from the Root : that 1s, 
the Plart becomes a ſhrub. . 

BUT if the ſaid Azr-oefels are very 
large, they will not yield ſo eafily to ſhoot 
out collaterallyz and ſo the Trank grows 
up taller and more entire - as in Oak, 
Wallnut, 
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Iallnut, Elm, &c. wherein they are ex- 
ceeding large, is ſeen. Hence allo the 
Vine, it it be but ſupported, will grow to 
a prodigious height. And Hops and Bryony, 
are ſome of the talleſt, amongſt all Annu- 
al growths: the Air-veſſels of all which are 
very large. Whereas Borage, and other 
like Plants, although the pores of their pa- 
renchyma, are vaſtly wide, and filled with 
Sap 3 yet becauſe their Air-veſſels are ſmall, 
they are therefore but dwarf plants. 
Wherefore the tallneſs or advancement 
of a Pl:zt or Tree, dependeth not upon the 
plenty of Sap, how great ſoever, but on 
the /argneſs of the Air-veſſels. 

Again, as a Plant or Tree grows either 

ruby, or Tall, according to the {/ze of the 
laid Yeſſels: fo from their poſition, doth it 
grow ſlender or thick. So where they keep 
more within the compaſs of a Ang, as in 
Elzz, and Afþ, the Tree in proportion, uſu- , 
aly grows tallerand leſs thick, But where 
the ſaid Veſſels are fpread more abroad, 
and eſpecially are poſtured in Kays, 2s 
they are in 04k the Tree grows very thick. 
Becauſe the ſaid Yefels thus ſtanding all 
along nearer to the 1nſertions, there 1s a 
more ready and copious paſſage of the Air 
out of the one into the other; and ſo the 
Diametral growth of the wood 1s more pro- 
moted. F 3 Laſtly, 


——_— 
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Laſtly, from the ſame genera] cauſe it 
1s, That the Trunks of Vegetables are either 
Round or Angular. Thole of all Trees are 
round. Becauſe the Bark, being here thick- 
er, and the Air-veſſels bound up with a 
greater quantity of Wood; the A4ir hath 
not ſuttcient power to move them, and 
the Bark with them, into thoſe various 
poſitions or figurations, as the Trunks of 
Plarts yield to. 

Yet the cauſe of the various ſhapes of the 
Trunks is net the Air alone; but partly 
the principles of the Plants themſelves, 1n 
conjunction therewith: according to the 
predominion whereof, as chiefly of ſome 
. Certain kind of Salt (asI may poſhibly here- 
after more particularly explicate) the 
Trunk 1s ſquare, triangular, pentaneular, ot 
otherwile figured. And thus much in gene 
rall of the fierration of Trunks. 


— 2 > 2 So 


CHAP -vL. 


i 


HE Motions allo of Trunks are va- 

rious. Principally feur 5 ſe. Aſcen- 

ding, Deſcending, Horizontal, and Spiral. 
The cauſe ofthe aſcent ofa Plant, is a cer- 
tain Magnetick correſpondence betwixt the 
air 
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ir and the Air-veſſels of a Plant, the motion 
and tendency whereof the whole Plant fol- 
lows. This I have aflerted,; and I think, 
clearly demonſtrated in my firſt and ſecond 
Books of the Anatomy ofPlants. I will here 
add this plain experiment. 

Take a Box of Moulds, with a hole bo- 
red in the bottom, wide enough to admit 
the ſtalk ofa Plant, and ſet it upon ſtilts 
half a yard or more above ground. Then 
lodge in the mould ſome Plant, for exam- 
ple a Bear, 1n ſuch fort, that the Root of 
the Bear ſtanding inthe moulds may point 
upwards, the ſtalk towards the ground, 
As the Plan? grows, it will follow, that 
at length the 24/4 will riſe upward, and the 
Root on the contrary archit ſelf downward. 
Which evidently ſhews, that it is not ſut- 
ficient that the Aoot hath Earth to ſhoot 
into, or that its zxotion was only an appe- 
tite of being therein lodged, which way 
foever that be: but that its nature is, 
though within the Earth already, yet to 
change its poſitzor, and to move down- 
wards. And fo likewiſe of the Trank, 
though already in the free air above 
ground, yet now to make a new Motion 
upwards. 

BUT although the ratura! motion of 
the Trunk, be to aſcend 3 yet is it forced 

F 4 often» 
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oftentimes to deſcend. For the Trunk: 
Roots growing out of ſome Plants near the 
ground, and ſtriking taereinto, do like 
ſo many Ropes, pluck the Trunk annually 
lower and lower into the ground tage- 
ther with themz as may be ſeen 1n Scro- 
phularia, Jacobea, and many other Plants. 

I F thele Trank-roots break out only a- 
bout the bottoms of the Trunk, as in the a- 
foreſaid Plants, then the Trunk gradually 
deſcends into the earth, and is turued into 
a Root. But if it be very ſender, and the 
Trank-roots break forth all along it, then it 
creeps horizontally 3 the ſaid Koots tether- 
ing. it, as it trails along, to the ground 3 
as ir} Strawberry, Cinquefoyl, Mint, $cor- 
Arum, CC; 

;AS to their Spiral motion, it 1s to be 
noted;; That the YWYood of ail Convoluula's 
ar Winders, {tanding more cloſe and round 
together in or near the center, thereby 
making a round, and flender Trunk, To 
the end, - it may be more traCtable, tothe 
power -of the external 2/otor, what ever 
that be -. and alſo more ſecure from break- 
ing by its winding .m0tion. 

Wherefore, Convouuls's do not wind by 
any peculiar nature or Gezizs, which a- 
*ther Trunks have not; but becauſe 'their 
parts are diſpoled lo, as to render them 
ſequa- 
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ſequaceous to the external Motor. Even as 
the Claſpers ofa Vize, having the like Stru- 
Fure, have allo a motion of Convolutior 3 
whereas the Branches themſelves upon a 
contrary account, move ina ſtrait line, 

The Convolution of Trunks, 1s made not 
one, but divers ways; ſome moving by 
South from Eaſt to IVeſt 5 and others from 
veſt to Eaſt. Wherefore it ſeemeth, that 
as the efficient cauſe of Convolution, 1s not 
within the Plant, but external : ſo alſo, 
that 1t 1s not oze, but that there are imo 
great efficients of this Motion 3 ſc, the Sur 
and the Aoon. Some. winding together 
with the Sz», 1n its. Diurnal motion, by 
South from Eaſt to Weſt. And others winding 
with the Afoon, 1nits Monthly motion, from * 
eſt to Eaſt. | 

This potiibly, may alſo be one ſexſible 
way of diſtinguiſhing betwixt Solar, and 
Lunar Plants. Thus far, in genera], of the 
#0tions of Trunks. 


SIE _ 


CHAP. VII. 


H E laſt thing I purpoſed to ſpeak 
of, is thoſe ſeveral Qualities of Trunks, 


or of Timber, by which they are fitted for 
Mecha- 
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Mechanical uſe. As hardneſs, ſoftneſs, ſaſt- 
meſT, cleveſomeneſs , toughneſs, brittleneſ? , 
darableneſ; 3 of any of the ſame qualities 
compounded. The viſible cauſes whereof 
are obſervable partly in the ſiruFure of 
the ſeveral parts; ſc. the Tnſertions, $ap- 
veſſels, and Air-veſſ:ls3 as to the znmber, 
ffze, or poſition of any of them. And partly 
in the ature of the parts; I mean ſuch as 
is 22anifeſt to ſenſe. According to our clear 
and diltin& obſerving of all which cauſes, 
we may underſtand, wherefore any Wood 
is made uſe of for this or that purpoſe. 
And alſo, wherein fitly to apply it to further 
#ſe. Inorder to which, a compleat Hiſtory 
of the Mechanical uſes of Vegetables would 
very much conduce. I ſhall for the preſent 
give ſome Inſtances. 

AS firſt, ſome Woods are ſoft, as Deal 
and Sallow, Yet from different cauſes. 
Deal, from the great poroſity of the Wood 
it ſelf, or the large Pores amonglt the $ap- 
veſſels. But Sallow, not from the poroſity 
of the true Food, but the great number 
of Air-veſſels ſpread all over it. For the 
ſame cauſe, though they are both ſoft, yet 
will not ſerve for the ſame purpoſes; Sal- 
low being well wrought upon, which way 
loever you cut it : but Deal, eſpecially the 
white Deal, if it be cut crols, it tears, and 
will 


will never poliſh or work ſmooth: 

Agatn, 1n Sallow, by the equall ſpread- 
ing of the Air-veſſels, the ſoftneſs is equal 
or alike 1n all parts. For which caule it 
maketh an excellent coal for Painters Scri- 
bets. Becauſe it doth not only make a 
light, but every where a certain ſtroak, 
and fo doth not diſturb the even motion 
of the hand. For the ſame cauſe, $hoo- 
makers allo make uſe of it for their 
Carving-boards, Becauſe being every 
where equally ſoft , it turns not the 
edg of their Knives, Which Deal would 
preſently do ; becauſe though very ſoft in 
ſome places, yet in others 'tis hard 3 that 
is to ſay, onthe inner verge of every annual 
Ring of Wood, where the old &ap-veſſels 
grow much more compact and cloſe toge- 
ther. 

AGAIN, ſome JYoods are ſoft, but 
not fai?z others are both, as Linn : its 
ſoftneſi, depending on the numerouſneſs 
and equal ſpreading of the Air-veſſels : its 
ſaſineſs, on the cloſeneſs of the true Wood, 
and the ſhortneſs, ſmallneſs and frequency 
of the Tnſertions. For which cauſe, it is of 
excellent uſe for many purpoſes; and par- 
ticularly, for ſzzall ſculpture: ſach as may 
ſometimes be ſeen for the Frames of Look- 
ing Glaſles,or of ſmaller Pictures in Water. 
colours, SOME 
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SOME Woods, again, are faſt and 
hard,asElm. Its hardneſs depending upon the 
 cloſeneſsof the true ir 00d. Its faſtneſipart- 
{y upon the ſame cauſe, partly on the (mall- 
neſs of the 1nſertions, partly on the few- 
neſs of the Air-veſ/:ls 1n proportion with 
the Wood, and partly the thwart and croſs 
poſition of many ofthem. Hence it is, that 
Elm, of 21] others, 1s the moſt wh op 
Timber that 1s, cleaveth ſo unevenly, to 
and fro, according to the croſ7 poſition of 
the ſaid Veſſels. 

Hence 3lſo it cleayveth the woſt diffs- 
cultly. Even then, when it is without a- 
ny k0ts. For which reaſon it is always 
nieg, as beſt, for the Hub of a great Wheel. 
As allo for Water-pipes, and for Pumps. 
Not becauſe it is the moſt durable wood 3 
but becauſe 1t will not ſplzze or crack <i- 
ther inthe working, Or afterwards, For the 
very fame reaſon, it 1s uſed for Coffins 3 
that 1s, becauſe it wil not ſplitt in work- 
ing: not becauſe it will endure longeſt 
under ground; for Pales are always made of 
Oak. Soallo the Ladles and &8gles of a Mill- 
wheel are made of Elmz; as allo the Keel of 
a Boat, [c. leaſt they ſhould ſplitt ; but the 
other parts are made of Oak. 

ON THE contrary as Elm, of all wood:, 
1s one of the faſteſt; So of all hard woods, 


Oak 
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Oak is the molt Cleaveſome, or ſplitteth the 
molt eaſily. The cauſe whereof is, partly 
the largeneſs of the Inſertions, and partly 
the diametral or radiated poſition of molt 
of the Air-veſſels : upon both which ac- 
counts, whereever a crack 1s begun *tis 
eaſily continued throughout the Diameter 
of the Trunk. 

AGAIN, ſome Fopd:s are hard. faſt, 
and zongh. So 1s Af, and eſpecially Beech. 
Hard and faſt, from ſome of the ſame cau- 
fes, as Elm. Tough not from the - ſtruGare, 
but from .the nature of the parts; vis. as 
being aleſs oplie Wood, and fo not Brittle. 
Wherefore London-Cars have the Aires of 
their #heels of Beech; becauſe it tears more 
diffticultly than even 4fþþ it (elf,. Whence 
alſs. for large ſcrews, there is no Ioed like 
it. But for ſzall crews, of about an inch 
diameter, Birch 1s the beſt; as (being, 
though not fo hard, yer more toveh. 

T HE 'more Brittle aood is, 'tis like- 
wiſe uſually the moſt durable. So' Oak, 
which 1s not a ?9ygh, but: very brittle wood, 
1s almoſt as durdble as any; Whereas'Beech, 
Birch, and the like;although very tough: yet 
for duration, are of no ſervice; for there are 
nd Ioods will rot fooner: and therefore, 
though ſtrong enough,' yet unfit to make 
any (taqding parts of Failding or of Furni- 

{ fures3 
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ture; eſpecially in wet and moiſt places. 
Becauſe, being as is ſaid, wnoylie woods, 
they are apter to imbibe the moiſture even 
of a dank Airz by which moiſture, they 
either rot or breed worms, which deſtroy 
them. 

HENCE itis, that what we call the 
Heart of Timber , as it 1s more brittle, (o 
alſo more dzrable; ſe. Becauſe more oy/ie. 
Sothat which is called the Sap of Oak, is 
much more toxgh than the Heart 3 although 
the Heart be more darable. That isto ſay, 
the older the Wood 1s, the watery parts are 
the more evaporated, the oyle ſtill re- 
maining, as a kind of TinGyre 1n the Wood, 
Even as we ſee, that the older Seeds of the 
ſame kind, are more oylie than thoſe that 
are green and yonng. So that the ozlie or 
roſinous parts of the $ap, are a kind of Em2- 
balming to the Heart, or older part of a 
Tree, ſecuring it from the deſtruqive im- 
preſſions of the Air. For the ſame cauſe it 
1s, that Oak, Yew, Cocus, Guajacum, &c. 
- Which are oylie woods, have always much 
Heart : whereas Birch, Alder, Beech, Ma- 
ple, which are very xnoylie, have never as 
ny Heart. 

FROM hence likewiſe we may under. 
ſtand the cauſe of the toughneſs of Flax : 
what wecall Flax, being only the Sap oefſets 
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of the Bark, And generally, the Bark of 
any Tree, as of Willow (whereof are uſu- 
ally made a ſort of Ropes) is very towgh. 
The Yeſſels being here younger, and leſs 
ozlie than in the Wood. So likewiſe Hep, 
is nothing elſe but the $4p-veſſels of the 
Bark of the Plant {o called. And Scotch- 
cloath, 1s only the Honſewifry of the ſame 
parts of the Bark of Nettle. 

WHENCE itis very probable, that 
there are many other Plants, as well as the 
above named, whereof might be made 
good Toe. And of ſome, eſpecially in ſome 
reſpects, better than of Flax it ſelf. Be- 
cauſe that even Hemp, although it will not 
make fo fine a Staple, as Flax (for all our 
fine Hollands are made of Flax) yet Flax, 
which 1s but of the ſame fineneſs as Hemp, 
will never, by all the art yet known, be made 
ſo white as Hemp is made. The qualities 
therefore of the beſt Toe, that can be in na- 
ture, are that the Staple be long, ſarall, 
tough, and white. So that if inthe Bark of 
any Plant, we can find theſe gualzties to 
excell, we may be ſure it wil} be of bet- 
teruſe, in ſome reſpets, forthe making of 
Cloath than Flaxit (elf. 

I WILL conclude with one Inflexce 
+ more, & that 18as toGraſiing. The good 
and happy ſucceſs whereof, doth certainly 

depend 
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depend -upon the ſauitableneſs or reſpon. 
dence 'betwixt the ſeveral ' parts of the 
flock and Cyon; as the Bark, Wood, and 
Pith: and that both as to the number, ſize, 
and poſttion of the ſaid parts, and of their 
{ſeveral Pores or Veſſels : according:'to the 
degrees whereof, the Conjuniion (ceteris 
paribas,) will be more or leſs proſperous. 
So that of all ſuch. ConjunFions as arte 
found to be apt and taking, and whicl 
ſame have learned not without long pra» 
ice: and-experiencez another, only by 
comparing the Branthes of Trees together, 
may with. little trouble,: and 1n much leſs 
time, inform himſelf.” By.the. flame means, 
ſome ConjnnF#ions which ſeem tobeſtrange; 
as Prince and Pear, White-thorn and Med- 
lar, &c. do yet, by the reſpondence of 
their parts, 'as well as by experience; | ap- 
pear to.be. good. And there 1s no doubt, 
but that many Conjur#:ons not yet tryed, 
or not known to have been ſo, may upon 
the ſame. ground, be tryed-. with ,good 
ſucceſs. -\ © | i vh 
The chitet ule of Geaſtivg and Tnocnlati- 
on, is that they accelerate the growth of good 
fruit. The cauſe whereof, is the kz9t, 
which '19 always made-m the ConjunGior. 
By means whereof all the Sap is ſtrained, 
and ſo aſcendeth up into the Graff or Bud, 
, purer 


Ch. 7. of Trunks. 8x 


purer and 1n leſs quantity; and is therefore 
better and ſooner concofted. Hence, rhe 
ſmaller the Frnz# of any Tree, though it 
be not the beſt, yet the $ap being there 
in leſs quantity, 18 the ſooner ripe. On the 
contrary, where the Sap aſczndeth to 
freely, it doth not only retard the growth 
of the Fruit, but produceth Barrenneſs5 
as is (ſeen in thoſe luxuriant Branches, where 
it runs ail up to Leaves, Hence alſo YVizes, 
by Bleeding, become more jraitful : that is, 
by the effuſion of part of the 8ap, there is 
a more eaſy melioration of that which re. 
mains. Even as Phlebotomy doth oftentimes 
produce a more healthful and better habit 
of our own Bodies, To conclude, the lef. 
ſening the quantity, and thereby the meli- 
oration of the aſcending $ap, by knors , 
is Natures Own Contrivance; as Is icen in 
Sugar cane. Cor7. and other Plants. 


THE 


EXPLICATION 


OF IHE 


FIGURES. 


H E Trunks of ſeveral Plants, as they 
appear to the naked eye, upon 4 
tranſrerſe Sefion, repreſented by the Six 


firſt Figures, 


Fig. 1. Repreſenteth the Trunk of Boraze. 

aaa. The Skin. 

CCC. The Burk. 

The black line betwixt ccc. 000. repreſent- 
eth a Ring of Sap-Veſſels on the inner verge 
of the Bark. | 

ce. One of the larger Parcels of Air-Veſſels, 
aljacent tothe ſ1id Ring of Sap-Veſſels. 

co. Sore of the lefſ'r Parce!s, | 
G 2 ; OCa, 
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The Explication 


oeo. The Pith wherein the Viſicule are veſi- 
ble to a naked eye. 
t. The hollewojthe Pith. 


Fig. 2. Repreſenteth the Trunk of Taraxacum, 
or Dandelyon. 

2224, The $ kin. 

ccc. The outer part of the Bark, rithout any 
V«ſjels. 

In the inner part of the Bark, ſtand the $ap- 
veſſels, in ſeveral ſmall Rings from eee. 
to the thick King next tou* 

The thick Ring conſtjleth of Air-Veſſels. 

u. The Pith. 

Eucu. The Diametrai Portions of the Bark, 
running betwixt all the Veſſels into the 
Pith, 


Fig. 3. Repreſenteth the Trunkof Colewort. 

aaa, The 8kin. 

Ccc. The outer part of the Bark, having on- 
ly a very ſew Sap Veſſels. 

The wwite arched or eſcalloped Ring, is ſimply 
Parenchymons : from whence many ſmail 
Diamcitral portions run into the Pith. 

The black Ring betwixt cecece. confſiſteth 
of gap-Veſſels, and is thetrue inner edge of 
the Bark. 

All the little bIick half Ovals without the ſaid 
Ring, and their to contieuows, are ano- 


ther kind of $ap-Veſſel:. Al 


of the Figures. 


All the half Ovals and wedged Parcels with- - 
in the ſaid Ring, and thereto contignons, ' 
are more S$ap-Veſſels ofthe ſame kind. 

The white ſpots within the ſeveral Parcels of 
Sap-Veſſels in the Bark are Parenchymons. 

The *other white ſpots within the black Ring 
of 8ap-Veſſels, and thereto adjacent, are 
Air-Veſſels. 

eee. The Pith, 


Fig- 4. Repreſenteth the Trunk of Holy-0ak. 

aaa. The Skin. 

cc. The outer and larger part of the Bark, 
without any Veſſels. 

The Ring betwixt cecece. conſiſteth of $ap- 
veſſels, and maketh the inner verge of the 
Bark, 

The ſhort Rays without the ſaid Ring, and 
thereto adjacent, but not contiguous, are 
other $ap-Veſſels, containing a Mucilage. 

The ſhort Rays within the ſaid Ring, and in 
hike manner adjacent thereto, are the Air- 
Veſſels. 

The crooked lines or chords e. hemming in 
the ſaid Air-Veſſels are more Sap-Veſſilp 

eee. The Pith. 

t.” The hollow of the Pith, 


Fig. 5. Repreſenteth the Trunk of: wild Cucn- 


mer. 


G 3 42a, 


The Explication 


322. The Skin. 

acacac. A Radiated Ring of Sap-Veſſels ad- 
jacent to the skin. 

ccc. The middle part of the Bark without hong 
Veſſels. 

The Ring of black ſpots betwixt cecece. are 
other Sap-Veſſels ſtanding in the inner 
verge of the Bark. 

The Ring of white ſpots betwixt cecece. are 
the Air Veſſels. 

The black ſpots within the Pith, and conti- 
guorus to the Air Veſſels are otber Sap: Veſ- 

ſels, anſwerable to thoſe in the inner verge 
of the Bark. 

ece. The Pith. 


Fig. 6. Repreſenteth the Trunk of Endive. 

24a, The Skin. 

CCC. The outer part of the Bark without any 
Veſſels, or ſimply parenchy mons. 

2ecece. A thick, black, and undylated 
Ring of Lymphedu@s Standing in the in- 
mer verge of the Bark, © 

The black Rays and hulf Opals without the 
Je id Ring, are other Lymphedudts. 

: hite Rays, aed the white nndulated 
Ring adjacent to CCC. ionſiſt of Milk- 

ls. 

Pu as Rays within the black undutated 

Rivg and thereto adjacent, are Air-veſ- 

ſels. The 


of the Figures. 


The black ſpecks adjacent to ece. are more 
Sap-Veſſels. 

cee. The Pith. 

t. The hollow of the Pith. 

All the Figures ſollowing are Microſcopi- 
cal, 


Fig. 7. A ſmall part of the Skin of the bet- 
ter. ſort of walking Cane, as it appears 
throxgh agood Microſcope; the black ſpots 


repreſenting the ample Pores therein. 


Fig. 8.  Repreſenteth a quarter of a ſlice of a 
Branch of Holly of three years growth, cut 
trenſver ſly. 

ABCD. The Bark. i 

A B. The Skin of the Bark. 

QQUQ. The outer Parenchyma of the Bark 3 
'wherein the Veſiculs are extraordinary 
ſmall. 

DOPC. A Ring of Sep-Peſſels. inthe inner 

- Verge of the Bark. | 

HI, Divers round parcels of Sap-Veſſels of 
another kind. 

DCFE.: The Wood. E* 

D-K;,.K M, ME, The ſeveral aunn ' 4157 
or Growths of Wood. 

SSSS. The true Wood 3 being originally the 
$ap-Veſſels of the Bark. 

XXX KX, The Air-Veſſels, poſlur'd ſome in 

| G 4 entire, 


The Explication 
* extive, others in broken Rays. 

Oo. The larger Inſertions running through 
the ſeveral annual Rings from the Pith bn- 
to the Bark. 

OQ P.' The ſmaller Inſertions. 

EF G. The Pith wherein the Veſicule are ox- 
ceeding ſmall. 


Fig. 9. Repreſenteth a quarter of a ſlice of a 
Branch of Hazel of 3 years ny” Out 


tranſver fly. 

ABCD. The Bark. 

Q Q: The Parenchyma : wherein the Veſicule 
are larger thanthoſe inthe Bark of Holly, 

HI. A King of Sap-Veſſel-. 

DQ C. Divers Parcels of $ap- Veſſels af a- a- 
nother kind. 

DCFE. The Wood. * -. 8. 

DL, KN, MF. The ſeveral amtuab runes 
or Rings of Wood. 

$SS. Thetrae Wood. 

X X X. The Air-veſſelr, being #oſ! f ther 
very ſmail, and poſinred in Columns and 
Rays. 

O o. The larger Inſertions running uh rough 
the ſeveral Annual Rings from the Pith an- 
io the Bark. *h 

O P. The ſmaller Inſertions. 

E FG. The Pith : wherein the Teſieulg are 
much larger, than in the Pith of Holly. 

Fig. 


of the Figures. 


Fig. 10. Repreſenteth a quarter of a ſlice of 
a Branch of Barbery Tree of 2 years growth, 
cnt tranſverſly. | 

ABCD. The Bark, 

A B, The Skin. 

NMN M. The Parenchyma of the Bark. 

D C. 4 Ringof Sap-Veſſels, conſiſting of large 
half Oval Parcels. 

M O. One ofthe ſaid Parcels. 

H I. Arn entire Ring of $ap-Veſſels of another 
kind, 

D CFE. The Wood. 

DL, KF. The ſeveral Rings or annual 
growths of Wood. 

SSS. The true Wood. 

O POP. Ore kind of Air-Veſſels, ſmall, 
and of various poſition. 

PQPQ. The other Rind of Air-Veſſels , 
larger. and poſtured in' cluſlers more even 
within a Ring. . 

MTMTMT. Large Inſertions running 
throngh the 2 annual Rings from the Pith 
into the Bark. 

E F G. The Pith which is very laree. 

T TT. 4 Ring of Sap-Veſſels, in the utmoſt 
verge of the Pith. 


Fig. 11. Repreſenteth a quarter of a ſlice of 4 
Branch of Apple Tree of 3 yearsgrowth, 


cat tranſver ſly. 


AB CD. 


The Explication 


ABCD. The Bark. 

P P. TheParenchyma. 

HI. One kind of 8ap Veſſels, ſlanding as it 
were in a Ring, the utmoſt in larger oblong 
parcels, and more diſtant; the inmoſt in 
leſſer Parcels, almoſt half oval, and cloſer 
together. 

; DOC. 4 thick radiated Ring of Sap Veſſels 

of another kind. 

DCFE. The Wood. 

' DL, KN, ME, The ſeveral annual Rings 
of Wood. 

SSS. Thetrue Wood. 

XT, TV, V W. The Air Veſſels, being 
ſmall, numerous,and ſpread abroad through - 
out the- Wood, without any certain po- 

are. 

O o.\'\Many ſmall Inſertions running through 
the ſeveral annual Rings from the Pith in- 
to the Bark. 

E FG. TheFith. 

W YZ. The ſeveral Inſertions arched toge- 
ther in the utmoſt verge of the Pith," in the 
like manner as in Barberry, &c. 


Fig. 12. Repreſenteth a quarter of a flice of 
a Branch of Pear tree of 3 years growth, cut 
tranſuet ſly. 

ABCD. The Bark. 

R Q. The outer and more ſimple Parenchyma, 

compoſe4 


of the Figures. 


compoſed of very ſmail Veltcule. 

HI. One ſort of Sap wefſ-ls diſtributed through 
the ſuid Parenchymain divers oblong par- 
cels. Whereof, thoſe toward the inner verge 
of the Bark are rounder and more nume- 
rOMs. 

DO PC. A Ring of $ap-weſſcls of another, 
viz. the general kind. 

DCFE. The ood. 

DL, KN, MF. The ſeveral annual rings 
of Wood. 

TTTT, The true Wood. | 

STSTST. The Air-veſſels ſlanding partly 
irregularly, and partly in rays. 

K L. 4 ring of Air-veſſels a little larger thaz 
the reſ#. 

O 00. The larger Inſertions running through 
the ſeveral annual rings ſrom the Pith into 
the Bark. 

OP P. The ſmaller Inſertions. 

E FG. The Tith. 


Fig. 13. Repreſenteth a quarter of a ſlice of 4 
Branch of Plum-tree of 5 years growth; cut 
trarſverſſy. T1 

ABCD. The Bark. 

V W. The outer and more laxe and. ſimple 
Parenchyma. 


H Il. One ſort of Sap-weſſels, poſtured in ſmall 
SSS. 


3 


f 
051677 parcels, 


The Explication 


SSS. The ſame Veſſels 'more numerous, and 
in ſmaller parcels, making a kind of 
ring. 

DT C. A ring of $ap-weſſels of another, viz. 
the more general kind. 

DCFE. The Wood. 

DL, LN, &c. The ſeveral annual rings of 
Wood. 

X X X. The true Wood. 

XYXY. The Air-veſſels. 

KL, MN, OP, &c. $0 many rings of 
Air-veſſels, (on the inner edge of every 
ring of wood) much larger than the reſi. 

$SS. The great Inſertions running through 
the ſeveral rings of wood from the Pith into 
the Bark. 

ST T. The ſmall Inſertions. 

EF G.' The Pith. 


Fig. 14. Repreſenteth a quarter of a ſlice of 
a Branch of Elme of 4 years growth and half 
cut tranſouerſly. 

A'A D D. 'The Bark. 

AA. The Skinof the Bark. 

TTTT. The Parexchyma of the Bark. 
Wherein the Veſicule are ſo exceeding ſmall, 
as diffienttly to be diſcerned by the Micro- 
cope. 

The black parcels are one kind of $ap-veſſels. 

SSD. A ringof $ap-veſſels of another kind. 


The 


of the Figures. 


The white Diametral lines, are parenchymonus 
parts continuous with the Inſertions $ G 
DG. 

DDG E. The Wood. 

DK, KM, M O, &c. The ſeveral annual 
rings of Wood. 

SSSS. The true wood, being originally the 
Sap-veſſels of the Bark. 

KK, MM, &c. The great Air-veſſels poſiured 
chiefly in rings, on the inner verge of every. 
annual growth of wood. 

K M, MO, &c. The ſmall Air-weſſels po- 
ſlured chiefly in croſ5- barrs. 

SGD G. or the ſmall white lines are the In- 
ſertions running through the ſeveral annual 
rings ſrom the Pith into the Bark. 

E GS. The Pith. 


Fig. 15. Repreſenteth a quarter of a ſlice of 
a Branch of Aſhof 3 years eronth, cut tranſ- 
ver/ly. 

ABCD. The Bark. 

A B. The Skin. 

' AHB. Aring of Sap-7eſſels conſiſting of ma- 
ny round parcels, contignoms to the thin. 

H I. The ſmple Parenchyma. 

HOC. A ring of another ſort of $ap-weſſels, 
con{ifling of many arched parcels, all ſtand- 
ine off from the Woo, 

DCFE. The Wood. 

DL, 


The Fxplication 

DL, KN, MF. The 3 annual rings of 
IWord. 

SSS. The true Wood. 

SIS T. The Air-veſſels. 

KL, MN, EF. Thelaree Air-veſſels on the 
inner verge of every annual ring. 

P Q. The ſmall Air-veſſels ſpread abroad each 
ring. 

Ooo. The Inſertions running through the (e- 
veral rings from the Pith into the Barks 

EF G. The Pith. 

eee. The Veſicles whereof the Pith conſiſts. 


Fig. 16. Repreſenteth a quarter of a ſlice of a 
Branch of Wallnut-tree of 4 years growth, 
cut tranſverſly. 

A BC D. The Bark. 

R R. The Parenchyma. 

QQ. The Common 84p-veſſels making a ring 
on the inner verge of th» Bark. 

HI. Other $ap-veſſels peculiar to the ſpecies, 
poſiured in rings, made up of round par- 
cels, 

DCFE. The Wood. 

DL, K N, &c. The ſeveral annual ring: of 
Wood. 

ddd. The true wood: or the old Sap veſſels, 
originally on the inner wree of the Bark. 

Q c Q d., Other of ! Sap-vr /ſ-ls which ſeem to 

be originally thoſe in the mille of the 5. "Y 
D 


of the Figures. 


DCLK. The Air veſſcls ſpread all abroad 
the whole ring of wood. 

Ec. A Conjugation of ſeveral Air-weſſels , 
ſtanding in an. even line cloſe together, -: 

Q Q Q. The Inſertions, running through the 
ſeveral rings of wood, from the Pith into 
the Bark. 

EF G. The Pith. 

E F. 4 ring of Sap-veſſels on the verge of the 
Pith. | 


Fig. 17. Repreſenteth 4 quarter of 4 ſlice of 
« Branch of Fig-tree of the ſecond years 
growth, cut tranſver ſly. 

ABCD. The Bark. 

L M. The outer laxer and more ſimple paren- 
chyma 3 wherein the yeſiculg are ſomewhat 
large, yet much leſſer than in the pith. 

DKC. One ſort (viz. the common ſort ) 
of Sap veſſels, being Lympheduds. 

H1. Another ſort of Veſſels, viz. the laTi- 
ſerous, poſtured in ſeveral arched parcels, 

NT. The Inſertions running in Diametral 
portions, near half way through the Bark. 

| DCFE. The Wood. 

TTT. The true wood. 

TV TV. The Air-veſſel:. 

STSTS. viz. The whiter parts, which were 
originally the Milk veſſels in the Bark. 

KKK. The Inſertions runnine throveh the 

wood 


The Explication 


wood from the Pith,as far a5 the Milk: veſſels 
in the Bark. 

EFG. The Pith: wherein the Veſicule are 
large. 

EF. 4 ring of Sap-veſſels chiefly laFiferoas, 
poſtured in round parcels onthe edge of the 


pith. 


Fig. 18. Repreſenteth a quarter of a ſlice of 
a Branch of Pine-tree of the ſecond years 
growth, cut tranſuerſly. 

ABCD. The Bark. 

AB. The skin 3 which js very thick. 

MN. The outer and laxer Parenchyma 3 
wherein the Veſicule are of a mean ſize. 
DLC. The inner part of the Parenchyma 
filled up with a thick ring of Sap -veſſels, (C. 

Lympheduds. 

HI. The ample veſiniferous or Turpentine- 
veſſels, ſpread abroad the midale of the 
Bark. 

DCF E. The Wood. 

X X. The ample pores of the true W004. 

S S. Some ſmall Gum-veſſels. 

The Air-veſſels are ſcarcely viſible. 

LL. The Inſertions. 

EFG. The Pithz wherein the vel cles are 
ſomewhat large. 

VV. Some Gum-veſſels on the edge thereof. 


Fig. 


of the Figures. 


Fig. 19. Repreſenteth a quarter of a ſlice of 
a Branch of Oak of 3 years growth, cut 
tranſverſly. 

ABCD. The Bark. 

A B. The kin. 

X YXY. The Parenchyma. 

DQR C. The common Lymphedu@s, 

HI. A ring of another ſort of I ymphedudFs. 

KLATI. A third ſort of veſſels, ic. re{inife- 
rous, poſtured in ſeveral round parcels. 

DCF E. The Wood. 

DN, MP, OF. The ſeveral annual rings of 
IWood. 

LELLL. The true Wood. 

S I, V W. Some of the Veſſels originally of 
the Bark, poſlured in undulated rings. 

MN, OP, E F. The larger Air veſſels, on 
the inner verge of every annual ring. 

R ZR z. The ſmall Air-veſſels poſtured in co- 
lumns. 

QQQ. Thegreat Inſertions running through 
the ſeveral annual rings of wood, from 
the Pith into the Bark. 

QRR. The ſarall Inſertions. 

E F G. The Pith: wherein the Veſicule are 
exceeding ſmall, 


Fig. 20. Repreſenteth a quarter of a ſlice of 
common Sumach of the firſt years growth, 
cnt tranſver ſly; 


AR 


The Explication 


ABCD. The Bark. 

AB. The Skin, 

aa. The Hairs; ſome whereof are ſharp, others 
knobbed at their ends, 

KLCD. Avery thickradiated ring of Lym- 
pheduds. 

KL. A ring of ample Milk-veſſels. 

v. Oneof the ſaid Milk-weſſels. 

tr. A cloſe Parenchyma encompaſſing every 
Milk-veſſel. 

HI. A ring of a third ſort of Sap-Veſſels, con- 
ſeiting of arched parcels hemming in the 
Ladgeal, 

tt. One of the ſaid parcels, conſiſting of ſome 
hundreds of Veſſels. 

tw. A laxer Parenchyma. 

X X. Another ring of $ap-weſſels, which ſeem 
to be of a ſourth kind. 

DCFE. The Wocd, 

XX. The true Wood. 

xy. The Air-veſſels. , 

M MM. The Inſertions. Moſt whereof ruu 
through the Wood, and half way through the 
Bark, viz. as far as the LaGeals, | 

E F G. The Pith. 

yy. 4 ring of Sap-veſſels on the edge of the 
Pith. 


Fig. 21. Repreſenteth a quartevr of a ſlice of 
a Branch of common Wormwood, cut tranſ- 
ver ſly. AB 


of the Figures. 


A BCD. The Bark. 

MN. The Parenchyma. 

D C. The common Lympheduds, conſl, 770 
of ſeveral large parcels, ſtanding in a ring. 

V. One of the ſaid parcels. 

KL. Another fort of Lympheduds, ſtanding 
in as many parcels as the ſormer, all of then 
arched. 

| I. One of the ſaid arched parcel-. 

HI. The Reſiniſeroms, or Gum veſſels. 

t. One ofthe ſaid Veſſels. 

D CF E. The Wood. 

x. Thetrue Wood. 

xy. The Air-veſſels. 

ym Mm. The Inſertions running through the 
Wood, and half through the Bark. Where, as 
well as in the Pith, they are enarched; 
thus hemming in both the kinds of Lym- 
phedudr. 

EFG. The Pith, 

27, Some few Gum-weſſels on the edge of the 

| Pith. 


Fig. 22, Repreſenteth part of the Bark of 4 
Ladtiferous Plant, pared by the length, 
and therein the Milk-veſſels laid bare. 

A A. The outer ſurface of the Bark. 

| bbbb. The Parenchyma. 

cc. A Milk-veſſel cloven down the middle. 

dd. Another, with a ſmall part thereof clo- 

ven off, H 2 EC. 


The Explication 


ee, Another, which 7s entire. 

ff. The places where the ſaid Milk- veſſels are 
braced together. 

og. The terms of 2 other Milk: veſſels, where, 
by reaſon of their more oblique proceſs, they 


are cut off. 


Fig. 23. Repreſenteth a piece of Wood, con- 
ating of Veſſels, which were originally the 
Lympheduts of the Bark. 

ccc. Some of the ſaid Lymphaduds, compo- 

ſed of many ſmall lienous Fibers (thats to 
ſay of other exquiſi tely ſmall Veſſels ) ſtand- 
ing together ſo, as tomake a bollow Cylin- 
der ; thatis, a Lymphedud@. 

eee. Other of the ſame LymphedudGs, where- 
in is ſhewed the knitting of the ſaid lig- 
nous Fibers toatther by Parenchymons Fi- 
bers. which run horizontally. 

aa. One of the ſame Veſſels ſhewed torn off to- 
wards the end from e to a, whereby the ſe- 
vera, Fibers, and their connexion, di 
better appear. 

NB. That for your more diſtin and perſpi- 

cuous engravement, the ſaid Veſſels are 

ber- repr: ſented more ample thanthey ſhew 
even throughthe Microſcope. Which is done | 
in 1.0 oth:r Figure beſides. 


. fg. 24. Re preſcntcth a parcel of Ait« veſſels. 


ates 


of the Figures. 


aa, A Conjugation of two Air-veſſels. 

cc. A Conjugation of three Air-veſſels, of ſe- 
veral ſizes. 

bbb. The places where the ſaid Veſſels are 
braced. 

tt, The ſpiral, and almoſt horizontal continn- 
ation of the Fibers whereof the ſaid Veſſels 
do chiefly, but not wholly con(iſ#. 

th. The perpenaicular continuation of exceed - 
ing ſmall parenchymons Fibers, by which 
the aforeſaid ſpiral ones are mutually knit 
together, into a firm and coherent Veſſel. 

ee. The ſaid ſpiral Fibers unroaved or drawn 
out in a couple of Veſſels. 


Fig. 25. Repreſenteth the Weſtage of the Pa- 
renchyma (or of the Inſertions) and Veſ- 
ſels. 

aa. Several portions of the true Wood, con{i- 
ſting of lignous Fibers, running perpendi- 
cularly or by the length of the Tree. 

bb. The Inſertions 3 conſiſting of parenchy- 
mous Fibers, running horizontally, or by 
the diameter of the Tree. 

cece. Other portions of thetrue wood; mhere- 
in is ſhewec<'c intermixture of the lignowus 
and parenchymons parts; not only portt- 
0a with aortion, 45inab; but even Fiber 
with Fiber. 

ce. Te proceſs ofthe lienows Fiverr. 


The Explication 
cc. The proceſi of the parenchymons. 


Fig. 26. Repreſenteth a quarter of a ſlice of 
the flalk of the leſſer common Thiſtle cut 
tranſyver ſly. 

ABCD. The Bark. 

AB. The Skin. 

HI. The Parenchyma. 

AHB. 4 ſort of Lymphedu@s contignous to 
the thin. 

ee. Oneparcel of the ſaid Lympheduds, 

DC. 4 ring of other Lymphedu@s, conſi- 
fting likewiſe of ſeveral parcels, ſtanding 
on the.inner verge of the Bark. 

aa. One of the ſaid parcels, 

H C. 4 ring of Milk-veſſels, conſiſting of ſe- 
weral arched parcels, adjacent to the ſore- 

faid Lympheduds. 

, CC. One of the ſaid parcels. 

DCFE. The wood, divided into ſeveral 
portzons. 

aatt. One of the ſaid portions. 

vvv. The true Wood; throughout which the 
Air-veſſels, repreſented by the larger white 
rings, are diſtributed. 

E F G. The Pith, conſiſting of very large, 
and angular bladders: the ſides whereof 
are compoſed of Fibers ſtitched together, 
and running chiefly horizontally; winding 
in a circular manner, out of one bladder 

into 


of the Figures. 


into another; and ſo mutually inter. 
ſeTing the ſeveral arches of their whole 
circumference. 

T T. Ore of the ſaid bladders, or rather one 
half, the other being cut off. The horizon. 
tal Fibers whereof, not being ſingle, but 
fo many threds ; there being ſeveral Fibers 
in one Thred. 

$S. One ſingle Fiber. 

E F. Other Veſſels, both Lymphedu@s, and 
l:Fiferous, within the wood, or on the 
verge of the Pith. 

| tt. The Lymphedutts. 

s, The laFiferons Veſſels, 

ﬆtac. The Inſertions running betwixt the ſeye. 
ral portions of wood, from the Pith into 

the Bark. 
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